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Mew Wachinery. 


Universal Automatic Gear Cutter. 

The advisability of using accurately-cut gears for 
transmitting power, in many instances where cast gears 
have formerly been considered “good enough,” if not 
satisfactory, has stimulated improvement in machines 
for cutting gears, not only accurately, but cheaply. A 
large part of the expense of gear cutting is the wages 
of a skilled attendant, whose time is, in the operation 
as ordinarilly performed, constantly occupied in the 
work of cutting. In order to cheapen the process of 
vear-cutting by rendering this con- 
aun attendance unnecessary, vari- 
ous machines, more or less automatic 
in their operation, have been from 
time to time introduced, and have 
met with considerable favor where 
much of the class of work on which 
they can be employed is done. It is 
evident that, in order to realize the 
full advantages of automatic opera- 
tion, the machine must perform all 
the operations necessary to the cut- 
ting a gear wheel, as when it does 
this it substantially dispenses with 
hand labor, so far as the cutting is 





concerned. 

The engraving herewith presented 
represents a new universal automatic 
gear-cutting machine, the term “uni- 
versal automatic” being used in the 
sense that literally all the motions 
necessary to completely finish the 
cutting of the wheel, after the ma- 
chine is started, are performed by 
the operations of the machine itself, 
whether on spur, bevel or worm 
gearing. 

This machine represents several 
years’ study of the subject of auto- 
matio machinery in connection with 
the processes of gear cutting, with 
the object of producing one that 
should be quite automatic in its 
character, positive and correct in its 
motion, and at the same time simple 
and comparatively cheap in its con- 
struction; in other words, a machine 
with which it would be possible to 
produce accurately-cut gearing at a 
little advance in cost over cast gear- 
ing. 

It will be seen from the engraving 
that the operating mechanism is 
mounted on a rectangular frame of 
suitable height, with a projecting 
vertical arm, the whole being of a form best adapted to 
the purpose of receiving the necessary parts. The 
wheel to be cut is adjusted on a mandrel projecting 
from the slide, as shown. This slide is guided on V’s, 
and is adjusted vertically to the size of the wheel, and 
to the exact depth of tooth to be cut, by means of the 
hand-wheel shown on top of the machine, the adjusting 
arrangement registering to the the thousandth of an 
inch. When thus adjusted, and the machine set for the 
proper divisions, the cutter is fed through, there being 

twelve changes of feed to accommodate different materi- 
als being operated upon. The cutter is then returned, 
the return motion being being thirty-two times as rapid 
as the ferward or feed motion. After one tooth is cut, 
the motion of the machine withdraws a stop, when the 


upright shaft shown at the side of the machine oper- | 
ates to revolve the wheel to the next space to be cut, | 


the arrangement being such that the division can- 
not be incorrectly made, when it is locked for the next 
culling movement of the cutter. These motions are auto- 





matically repeated without danger of mistake until the] other parts of the machine. To avoid this in this ma- 
cutting is completed, which is signalled by the striking | chine, an ingenious device is employed, which removes 
of a gong, thus warning whoever has it in charge to place | the chips as fast as made, depositing them inside the hol- 
another wheel for cutting. low base, where they can be taken out when cleaning 
The necessary motion of the upright shaft is made by | shop, or at any other convenient time. 

means of a belt on the friction pulley shown near the| The machine is of a construction to be readily compre- 
top of the machine, which is driven by a small pulley | hended, and requires no special skill to adjust. It is 
on the countershaft. This friction pulley turns loose on | strong in its general character, with ample bearing and 
the shaft at such times as the stop prevents the upright | wearing surfaces and strongly geared, the intention being 
shaft from turning, the friction being sufficient to turn that the speed of cutting shall be gauged only by the 
the shaft is withdrawn. The rim support, shown under | ability of the cutters to stand the work. Wrought iron 
the mandrel, can be readily adjusted to any position, or | work subject to wear is case-hardened, and the necessary 
removed entirely when not required, by simply loosen- | wrenches, &c., furnished. 





: These machines are made in any 
desired sizes by E. Gould & Eber- 
hardt, Newark, N. J. 
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RAILWAY EXPOSITION. 
winwssnsstgpniidell 
Positively No Postponement—Fur- 
ther Facts. 

We make room for the following 
Important announcement by Secre- 
tary Talbott, just at hand: “ Theman- 
agement take this means to correct 
certain erroneous statements relative 
to the date of the opening of the 
National Exposition of Railway Ap- 
pliances, inadvertently circulated by 
various newspapers. There will be 
no postponement of the date origin- 
ally fixed, viz: May 24th. Exhibits 
are already arriving in large num- 
bers, and the management have no 
other idea than that everything will 
be in place and in readiness for the 
inaugural ceremonies at noon of that 
day. Exhibitors are urgently re- 
quested to hurry the shipment of 
exhibits and cause them to be put in 
position with the least possible de- 
lay, marking their names upon them 
in every case.” 





o—— 
EXPOSITION NOTES. 

The most remarkable collection of 
locomotives, ancient and modern 
ever brought together will be on ex- 
hibition. 

The Governor of Georgia and 
staff will visit the Exposition in 
June. 

A more recent addition will be 
complete apparatus for exhibiting 
safety signal devices. 


== 
= 


The collection of iron and other 


ores, by Mr. A. P. Swineford, will 
ing two bolts. Its use is a great convenience in cutting make several carloads. 

| 

! 


large weeels, enabling the cutting to be done faster and | 


UNIVERSAL AUTOMATIC GEAR CUTTER. 





e The electric railway is in rapid preparation. 
! surer than without its use. 


In cutting bevel or miter wheels, the adiustment of 
the cutter slide is made by means of the worm wheel} Seventeen cases of exhibits are now in transit across 
and graduated quadrant shown, to thousandths of an the ocean. 


inch; in fact, the setting of cutters and setting over for} Living game fish will be contributed by Northwestern 
worm or bevel wheels, etc., are all done to accurate grad- | Railroads. 

uations, enabling these operations not only to be perform- | The English Commissioner, Mr. G. D, Peters, of Lon- 
ed with great accuracy, but with dispatch. 

The rim of the dividing worm wheel is made in - Large exhibits of luxuriant sub-tropical vegetation 
sections firmly bolted together, so that by saree 4 will be contributed by Southern railways. 

-o sections and shifting their relative positions, after | : Ne 3 
two sections and 23 , ! I he| The electric storage battery and the incandescent 
it is cut, its accuracy can be readily tested. In use, the) |. : Soest ‘ 

< , rarer autem | light will be there. Colored electric lighting will be 
worm can be withdrawn from the dividing wheel when 


: | introduced about the fountain. 
it is desirable to test large wheels before cutting. 


: | T! res a é » es ° ° . 
* ° Be rhe > 1e entertainment of visitors is being 2mé Y P 
In cutting wheels with a machine of this character, | Aa . ag g system per 
° ° : 4 ’ fF | provided for, vooms Wl e opened ata central point 

where the cutting is going on without the presence of | I , hy I a I 
an operator, the accumulation of chips is found to be a| for registry and information as to hotels, boarding houses, 


. 
serious inconvenience, often injuring the bearings and | et 


: 
| Many carloads of entries have already been received. 


don, is now en route. 
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Manufactures. 


OHIO INDUSTRIES. 


CLEVELAND. 

Tae Otis Iron & Steel Co., of this city, have 
lately appointed J. T. Ryerson & Son their 
Chicago agents. 

WESTERN sewer pipe manufacturers met in 
this city the past week and discussed the busi- 
ness situation in secret session. 

A conference of bolt manufacturers of the) 
United States was held in the Kennard House; 
parlors Wednesday with closed doors. 

THE molders in the employ of Peck, Stowe. | 
Wilcox & Co., on Central Way, 52 in all, have 
struck for an increase of 25 cents per day. 

Tue Consolidated Vapor Stove Co. of Cleve-| 
and, capital stock $300,000, in shares of $100 
each, by W. M. Lottridge, G. E. Herrick, C. B. 
Bernhard, W. C. North, and M. L. Hull, has 
been incorporated the past week. 

Me. A. J. Ricks, as special master, has been | 
engaged the past week in the case of Bernard | 
Louth against the Cleveland Rolling Mill Com- | 
pany, on reference as to damages sustained for | 
the use of the “ Louth three high roll” for roll- | 
ing steel plate. 

Tue City Council at Elgin, Ill., has contract- 





ed to erect seven tubular iron towers, one to be) 
150 feet high, and six to be each 125 feet in| 
height, and to place upon them a total of 23)| 
Brush electric lamps of not less than 2,000 can- | 
dle- power each. 

Tue largest leather belt in the State has just | 
been furnished by Bodifield & Arnett, No. 8 | 
South Water street, for the Sturtevant Lumber | 
Co. Itis 109 feet in length, 30 inches wide, of | 
double thickress, and required 50 whole hides | 
to make it. The cost was $600. 

Cart. GREENHALGH, of the White Stack Tug | 
Line, has placed an order with the Pulsometer | 
Steam Pump Co., New York, for one of their | 
largest pulsometers for the purpose of pumping | 
sand. In about five weeks Mr. Frank Gray, | 
representing this company, will give an exhi-| 
bition, on the river, of the pulsometer. 

THE Republic Tron Co., of this city, we learn | 
from the Ishpeming Iron Agitator, is endeavor- 
ing to have the new engine-house machinery in 
working place by the first part of this month, 
though it will require continued exertion to ac. 
complish the task. The two new air-compres- 
sors are now doing duty, and nearly all the 
drills in the mine are in operation. 


James Artcarison, 5052 Canal street, has 
lately brought out a new automatic bolt cutter, 
patented March 20, 1883, by Ira Culver, of this 
city. It is of very simple construction, cutting 
from one fourth to four-inch bolts. Mr. Aitchi- 
son has just completed one of these bolt-cutters 
for use in his shop and has also made for him- 
self several new tools, including a milling ma- 
chine, gear cutter, etc. He has lately shipped 
to the G. B. Hall Manufacturing Co., Roxboro, 
Vt., a turret lathe, and has also sent out several 
small lathes. 


Tae Trave Review has information that a 
manufacturer and patentee of a first-class boil- 
er pump and heater combined, in a neighboring 
city, contemplates moving on account of the 
ground on which his shop stands being appro 
priated for other purposes. He would like to 
come to Cleveland if the proper inducements, 
including a small amount of capital, are forth- 
coming. It any Trape Review readers want to 
look further into the matter, the name and ad- 
dress of the gentleman will be given on appli- 
cation. 

At a recent meeting of the creditors of the 
jleveland Bridge & Car Works, 61 per cent. of 
the amount of indebtedness being represented, 
a resolution was passed that the assignees be 
requested within the next 60 days to sell the 
property of the company, both real or personal, 
except book accounts and bills receivable when 
enough can be realized by such sales and by the 
collections of accounts and bills receivable to 
pay the creditors 50 per cent. or more, exclusive 
of interest, on their claims, and that the Pro- 
bate Judge be requested to confirm a sale or 
sale which will pay the claims as above stipulat- 
ed. 





Tue American Wire Co., of this city, recently 


~ 





issued a circular to the trade, in which they 


say: “We need only to refer you to the names 


of the officers of this company as a sufficient 
guarantee that the quality of our production 
will be of the very highest standard. Having 
secured the services of men of long practical 
experience, selecting them with especial refer- 


ences to their known ability and perfect knowl- 


edge of the wire business in its every detail in 


| their several departments, we start our business 


and works with the full benefit of years of thor- 
ough training and practical experience, added 
to the latest and best improved machinery and 
patented appliances, with unexcelled facilities 
in buildings and location for manufacturing all 
descriptions of wire at minimum cost to pro- 


' duce best results.” 


Tue Emma Furnace of the Newburg Furnace 
Co., in the Eighteenth Ward, made a remark- 
able run for the week ending April 29. During 
that time it turned out 764 tons of pig iron of 


| 2,300 pounds to the ton, on 2,304 pounds of fuel 


per ton, of which 2,016 were coke and 288 
pounds were Palmyra coal. The size of the 
furnace is 154x75. Mr. G. D. Wick is the 
efficient manager. This run is all the more re- 
markable since much ado has been made over 


the Isabella Furnace, of Pittsburgh, 20x75, 


and having three Whitwell hot blasts, which 


| produced during the 32 days ending February 


24, 1882, 5,402 tons 1,240 pounds of pigiron, on 
a consumption of 1 8-100 tons of coke to one of 
iron. It will be seen that the record of the 
Emma Furnace is much better as to consump- 
tion of fuel. 
—s 
MIDDLETOWN. 
BY A TRAVELING CORRESPONDENT OF THE TRADE REVIEW. 


Tue Middletown Buggy Works of Lueg Levoy 


'& Co. report a good trade and orders constantly 


increasing. 

Mipp.LeEtTown is blessed with eight paper mills 
which give work to a large force of men, women 
and children. 

Tue wrapping mills throughout the country 
are shut down for one week on account of the 
large quantity of wrapping paper now in the 
market. 

P. J. Sore & Co., manufacturers of all kinds 
ot plug tobacco, are doing a big business. On 
Monday there was sent out from Middletown 
$75,000 worth of stamped tobacco. 


La ToursretTte & Co. make a specialty of 
paper and tobacco machinery. They are also 
large iron and brass founders. The Middle- 
town Pump Works are also owned by La Tour- 
brette & Co., who report a good trade. 


OctesBy Moore & Co, manufacturers of book 
and blotting paper, are doing a very extensive 
business. Most of the rags used by them come 
direct from Calcutta. The rags are first placed 
in a fan duster that removes the dust, sticks, 
etc. From the duster they are given to the as- 
sorters and are assorted in 13 different grades 
of rags. They employ 15 women in this depart- 
ment. After assorting therags are inspected 
and put in the cutting machine, then to theiron 
boiler and are boiled for 12 hours so they will 
be perfectly clean. This large boiler has a ca- 
pacity for holding three tons ofrags. They are 
then wasbed and bleached until perfectiy white 
after which they are put into the beating engines 
and are beaten to a fine pulp, Then the pulp 
is sent to the stuff chest, thence pimped to the 
paper machine; then it is sent through the steam 
heat rollers and finally comes out a quality of 
fine white book paper. 

a ae 
HAMILTON, 
BY A TRAVELING CORRESPONDENT OF THE TRADE REVIEW. 

Sonn & RentTSCHLER are running over-time 
124 hours, are behind on orders and will increase 
their force from 60 to 70 men. 


Tue large distillery of Pattison, Caldwell & 
Co. burned down a short time ago, will not be 
rebuilt. They are at present adjusting the in- 
surance. 

BunTeL, MarGepant & Co. manufacture a 
general line of wood-working machinery, and are 
employing 80 hands. They find the prospect 
for work good, although the spring was a little 
backward. 


Ritcuie & Dyer Co. manufacture saw mill 





sunnier t 


aud traction engines, steam plows, road engines 
saw gummers, etc. They report an excellent 
trade and rapidly increasing. They are now 
running over-time. 

Hooven, Owens, Rentscaier & Co. are fu] 
of work, having lately commenced the manufac. 
ture of the Corlissengine. They have orders for 
several of these large engines, from the Vanda- 
lia Paper Co. Vandalia, Ill., Franklin and 
Hamilton paper mills also. 


Tue Brack & Crawson Co. are employing 
50 hands and are working 12 hours a day. 
They make a specialty in paper mill machinery, 
They have orders for 60 daysin advance. They 
aie now building a large foundry and carpenter 
shop: Foundry 105x40, carpenter shop 40x40, 
They have orders from the Plain City Paper Co., 
Plain City, O., and are making to order a 
machine for the manufacture of car roofing for 
the Wolverine Car Roofing Manufacturing Co., 
Detroit, Mich., also for the Vandalia Paper 
Mill Co., Vandalia, Ill. 


Lone, ALListTER & Co. are running full time 
and making a great deal of heavy machinery. 
They give employment to 175 hands and are 
turning out a general line of agricultural imple- 
ments such as cultivators, rakes, plows, sulkies, 
barn tools etc. In their tool department they 
manufacture punches, shearing, railway and 
bridge builders’ machinery. They have orders 
from Dixson Manufacturing Co., Scranton, Pa., 
for a boiler punch machine, weight 20,000 pounds 
and Lassig & Alden, Chicago, bridge works for 
six large punches. They have already shipped 
four and have two more nearly ready to go. 
L. A. & Co. will have a large display at the Chi- 
cago Railway Exposition. 

ie 
CINCINNATI. 
BY A TRAVELING CORRESPONDENT OF THE TRADE REVIEW. 

G. A. Gray, JR., & Co. are very busy turning 
out their 19 inch lathes and 26-inch planing 
machines. They are employing 25 men and 
have orders ahead for four months. 

McFarun & NorrincHaM are employing 25 
hands, making their well-known lathes, planers 
and drill presses. They make a specialty of 
iron planers and friction clutches, 

OESTERLEIN & BERNHARDT are very busy, hav- 
ing now orders for three months ahead and still 
inquiries keep comingin. They make a special- 
ty of friction pulleys and machinists’ tools. 

Tue Radial Drill Co., corner Eighth and 
Sycamore, report a good trade and find a ready 
demand for machines. They are making two 
sizes, 4,500 and 6,500 pounds respectively, and 
are now over four weeks behind on orders. 

J. H. McGowan & Co. say they are very busy 
at present and have all they can possibly do; 
and the outlook is fair but prices are a little 
low. Their specialties are tobacco, pump 
and linseed oil machines. They have orders on 
hand for three months yet. 


T. J. Norrincuam & Co. report the business 
outlook as good. They are employing 100 hands 
and have all they cando. They manufacture 
a general line of brass, manufacturing and rail- 
way supplies. They are also handling largely 
wrought iron pipe and fittings. 

James Murpock, JR., reports a good trade and 
a large demand in their line of goods. They 
manufacture every variety of plain and fancy 
moulds and stamps, seal presses, baggage 
checks, wax seals, etc. They employ 40 hands 
and have to run over time to keep up with 
orders. 

Messrs J. Steptoe & Co., of 214 West Second 
Street, report business good. ‘They are making 
a specialty of 15-inch shapers and have now 
orders ahead for 90 days. They also make lathes 
and planers and all kinds of machinists’ tools. 
They will havea large display at the Chicago 
Railway Exposition, and will be represented by 
Fay & Co. 

Lopes, BarKER & Co., of 189 & 191 West Pearl 
street, are very busy and have all they can 
possibly do.. They are now behind on orders 
and also have orders ahead for three months to 
come. Have orders from the State of Texas 
for their large size lathes, San Francisco and 
other points. They also send to Dayton next 
week 14 lathes which are nearly finished. 
They will sbip 20 lathes this week. Ther 
specialties are turret and engine lathes. 
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Useful JInventions. 





Petroleum as a Motive Power. 
An engine that is started instantly into full 
operation by the application of a lighted match 
and stopped by the closing of a valve; that has 
no boiler, fire-box, nor other highly heated 
parts, is absolutely safe from fire or explosion; 
that will not enhance the cost of insurance in a 
building; that creates neither sparks nor cin- 
ders and generates no dust; that requires no 
brick nor masonry; that occupies small space 
and costs nothing when not in use, and that 
can be run ten hours at five horse-power, at a 
cost of 60 to 80 cents, surely presents some 
claims to public attention as start- 
ling as they are novel. When it 
is added that thé fuel 1s crude 
petroleum, the general interest in 
the subject demands more explicit 
information. Such information 
we herewith present, by the aid of 
well drawn diagrams. The leading 
illustration presents the Brayton 
Petroleum Engine in readiness for 
work. The vertical sectional views 
show the jacketed cylinder (AA), 
fire and water heads (HH and II), 
elongated piston (BB), piston 
rods (CC,) and cross head (E), 
together with the air compressor. 
The oil engine bears a close re- 
semblance to the steam engine, its 
operation being precisely similar 
in the action of the engine proper, 
and in the distribution of pres- 
sure in its evlinder, to that of the 
steam engine. While the action 
of the impelling fluid is not explo- 
sive, as in every other form of gas 
engine. The air compressor, 
which supplies the reservoir with- 
in the base with atmospheric air, 
compressed to any required den- 
sity from 60 to 100 lbs. to square 
inch, consists of cylinder (AA), 
piston (B), connecting rod (C), 
and packing rings (EE). ‘In the 
air compressor head (FF) are the induction 
valve (H) and the eduction valve (I), both act- 
ing automatically as the piston (B) rises and 
falls in cylinder. The air compressed passes 
through port (M) to reservoir. The jacketed 
working cylinder (AA) is twice the length of 
the stroke, and the elongated piston (BB) the 
same length as stroke of engine. Packing 
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forated plates of metal for protection. Just 
below these plates is a circular groove or annu- | 
lus, packed with cotton braid, called an evapor- | 
ator (S), into which the oil is injected by oil 
pump. A small jet of air is also introduced 
into this cavity, which performs two offices; the 
first, to convert the oil into spray; the second, 
to supply sufficient oxygen to maintain the con- 
tinuous flame (the smaller the jet of air the 
greater the saving). The oil spray that is 


thrown up by the air jet is held in the meshes, 
or wire gauze forming the partition, so that 
when the main air pressure is admitted by open- 
ing the induction valve (L), itis forced through 
by the air current into the combustion chamber 








THE BRAYTON PETROLEUM ENGINE. 


(N), complete combustion being secured by 
thorough mixture with sufficient oxygen The 
heat at this point being excessive, the gases ex- 
pand to ahout six volumes. But as the gases 
burn while entering the cylinder (communica- 
tion being open between the air reservoir and 
cylinder), there can be no direct increase of 
pressure in the cylinder in consequence of igni 
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VERTICAL SECTION OF JACKETED CYLINDER AND FIRE HEAD. 


wear of the engine, and lubrication of all jour- 
nals and bearings. The prices quoted are: $625 
for 5 H. P. engine and $475 for 3H. P. The 
Brayton Petroleum Engine Co., 50 Federal 
street, Boston, Mass., will answer all inquiries. 
antag hig LE 5: 
The Viscosity of Lubricating Oils. 

The Oil, Paint & Drug Reporter, inthe course 
ofan article on the above subject says: In the 
course of some recent experiments to determine 
the'value of several oils under varying condi- 
tions of speed, temperature fand pressure, it 
transpires that the value uf a lubricating oil 
varies wonderfully with the temperature of the 
bearing where it is applied, which of course is 
governed by the speed of the bear- 
ing and the lubricator. An oil 
that answerg excellently *on the 
bearimgs of heavy mill gear will 
take fire, or stop aZquick-running 
spindle. While a good spindle oil 
at ordinary temperature would 
squeeze out of a heavy bearing 
andgrequire to be supplied to the 
box infa steady stream to prevent 
heating by friction, yet in suffi- 
ciently cold weather a spindle oil 
that thickened sufficiently to have 
a high viscosity, but did not actu- 
ally “chill up,” wouid probably 
answer very well. It is found that 
while in the power and amount of 
oil consumed there may be little 
choice in several heavy petroleums 
on a bearing at 60 deg. F., at 200 
deg. some become comparatively 
worthless, and the power required 
to run the shaft was, in case of 
some oils, double that required in 
others: and, strange to say, some 
oils supplied in limited quantity 
at this temperature bore the strain 
of twice the power without allow- 
ing an increase of heat in the 
bearing, while another similar ap- 
pearing oil would not retain the 
heat at 200 deg. when supplied in 
lurge excess. One reason of these 
| differences is that when the temperature reached 
| 200 deg.*some of the oils became so thin as not 
to remain between the bearing surfaces, and 
| were thus useless. It was also found that an 
| exceedingly small amount"of oil only is actual- 


| 


\ 

















VERTICAL SECTION OF AIR-COMPRESSOR, 


rings (DD) of cast iron, accurately fitted, and! tion, but the effect is to hold back several vol-| ly consumed by even a large bearing, where no 


the cylinder, are kept constantly lubricated by | 


the condensed product of combustion. This 


umes in the air reservoir that would have es- 
caped had the gases not been ignited. and by 


condensation is effected by the distribution of | means of a moderate sized air compressor a un- 


the water circulation (represented in cut by let- 
ters WW) into elongated piston (BB), through 
hollow rod (C), and thence by hollow rod (C) 
into fire head (H), thence into water jacket (AA), 
and then through water head (II) to waste. 
In the fire head (HH) isa vacant space term- 
ed the combustion chamber (N), in which a 
Constant flame is maintained to avoid the ne- 
Cessity of igniting the vapor at every stroke. 


There is an opening (O) into this chamber, 
through which the vapor is first ignited, which 
18 then closed by a valve called the fire-stop. 


[n the outer part of the combustion chamber 
(N) is a pervious partition (PP), through 
Which the mixed compound of air and petro- 


leum has to pass before it can burn. This par- 
tition 


iform maximum pressure is maintained in the 
air reservoir, In the use of petroleum there will 
be a deposit in the gauze diaphragms that will, 
in six days running, obstruct the free passage 
of air into the combustion chamber. These can 
be easily taken out, cleaned, and replaced in a 
few minutes, as can also the exhaust bonnet (U) 
whenever the exhaust valve (T) may need clean- 
ing. The best method of cleaning the wire 
gauzes is to hold them individvally in the flame 
of a spirit or kerosene lamp until the deposit is 
| burnt to an ash, then remove the ash by using 
a stiff brush. The cotton braid used in the 
evaporator should be renewed whenever the 
ends, which are butted together over the air 
vent passage (B), are wasted or destroyed. 


; consists of three or four diaphragms of | These are the only points needing attention, 
ne Wire gauze, that are held between two per-' aside from the adjustment due to the natural 





/excess is supplied, and there is nojway'for good 

oil to run to waste It is then found that the 
‘limit of efficiency is only where the oil becomes 
so charged with floating particles of metal, worn 
from the box and bearing, that it will no longer 
reduce friction sufficiently to keep, down the 
heat of the journal. Itis also noted that many 
thick oils that are excellent lubricants, have a 
certain friction of their own, and thus when ap- 
plied to a journal under heavy pressure will 
heat up to perhaps 125-140 deg., as readily as 
an oil deficient in lubricating quality; but at 
that temperature they lubricate so well as to 
prevent a further increase of heat, while a thin- 
ner oil, of less lubricating value, would keep the 
same journal entirely cool if applied when the 
temperature was down. These facts go to show 
that no special oil can be expected to answer a 
diversity of purposes, and tkat viscosity, like 
all other qualities of lubricants is of only re- 
lative value. 
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INTO NE W OFFICES. 

For some time past the proprietors of the 
TRADE Review AND WEstTERN Macuinist have 
felt the need of more commodious and accessi- 
ble offices, and to this end they have engaged 
and will next week occupy new and attractive 
quarters in the Board of Trade building, No. 
122 Water street, 20° ang $l....Thie 
change will place the [rape Review right 


Rooms 


among the leading business men of Cleveland 
and will render it a place of easy resort for its 
patrons, both at home and abroad, to one and 
all of whom a cordial invitation is extended tu 


call at any time. 
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OHIO MINING ENGI NEERS. 


The Spring meeting of the Ohio Institute of 
Mining Engineers at Youngstown, last Wednes- 
day and Thursday, was in every respect a 
gratifying success. Nearly every mining sec- 
tion of the State was represented, and the meet- 
ing was further graced by the presence of Pro- 
fessor Edward Orton, of Ohio University, who| 
read an able paper. Hon. Agdrew Roy, State 
Mine Inspector, presided with his accustomed | 
affability and Mr. R. S. Paul, of Akron, 
satisfactorily filled the duties of Secretary. The 
regular sessions took place in the evening at Ex- | 
celsior Hall, and the day-time was passed in 
the inspection of the various mines and iron 
works concentrated about the metropolis of the 
Mahoning Valley. The editor of the Trang 
Review on Wednesday had the pleasure of ac- 


most 


companying the engineers on an underground | 


inspecting tour of the shaft and workings of 


the Leadville Coal Co., a short distance from the | 


city, under the “iiatene of Mr. R. M. Hazeltine, 
to whom much of the credit is due for the com- | 
pleteness of all the arrangements. The Lead- 
ville shaft is about 175 feet deep and extends | 
underground in the zigzag course peculiar to 
the mines of this valley. The vein varies in 
thickness, we should say, from 2 
roof is generally in excellent condition, The 


to 44 feet. The | 


erecta 





| air is plentiful and good. A great deal of water 
'has to be taken care of, but engineering skill 
|has successfully met the problem. A fine vein of 
| blackband ore is being worked in one section of 
| the mine. On Thursday the Church Hill mines 
| were inspected with equal pleasure. The var- 
ious papers read and discussions following were 
listened to with much interest and profit. No 
more intelligent and progressive body of men 
can be found in Ohio than her mining engi- 
neers, Youngstown, with an incorporated pop- 
ulation of 21,000 and a population immediately 
contiguous sufficient to swell the census of the 
city up to 35,000; with its extensive coal mines, 
its fine iron plants and its diverse industries, 
was a peculiarly appropriate point for the meet- 
ing. To conclude, it may be stated that the 
unfortunate differences arising between the In- 
stitute and the Trape Review under its old 
management have, ha»pily, under the new been 
entirely swept away, and that the utmost good 


feeling now exists on both sides. 
—_——-_—————- o> @~<e—____ _____ ----—— 


DETERMINING THE CARBON IN 
STEEL. 

The names of Regnault, Ullgren, Berzelius, 
Fresenius, Boussingault and other leading 
metallurgists have been associated with the 
problem touching the determination of the 
amount of carbon in steel, and their researches 
have given to the world many valuable data 
and formulz; yet even they admit that there 
is much to be cleared up before results entire- 
ly satisfactory are reached. The chief difficul- 
ty with methods heretofore employed has been 
that they have been too complex and expensive, 
even though the outcome has been satisfactory. 
Bauerman, in his “ Metallurgy of Iron” quotes 
from Schnitzler the following significant table 
showing the varying results as to the amounts 
of carbon in the same steel given by the differ- 
ent methods: 


> ft. OE. ee VANE Pa: 

Combined carbon, per cent. _—_ eo —  —— —- 0.19 0.18 
Graphitic “ —_— ——- —_ — — _ 0.78 0.74 
ence pitamsh boc teee te eee . 0.74 0.75 0.68 0.93 0.96 0.92 0.92 

Nos. I.,11., 111. Determinations by Weyl’s method. Nos. 


i Se By ‘Berzelius’s method with chloride of co pyer. Nos. 
Wau ‘VIL. ‘By Fresenius’s method of determining the combin- 
ed carbon direc tly. The latter is not Lg ae able to such irons 
as containa large amount of combined carbon, such as spie- 
geleisen, which, when dissolved in acid, deposit hydrocarbon 
oils that are not carried off by the hydrogen evolved. 


This is important as shawing the inadequate 
nature ofthe methods heretofore employed. 
Interest is therefore naturally reawakened in the 
subject by the presentation of a new method 
for thus determining the amount of carbon in 
steel, by Prof. N. B. Wood, of this city, before 
the Civil Engineers’ Club of Cleveland at its 
meeting last Tuesday evening. By Mr. Wood’s 
method, three operations are combined in one 
resulting—[1] in the separation of the uncom- 
bined carbon, [2] of the combined carbon, and 
|[3] of the sulphur. Itis not the purpose of 
| this article to enter into the details of the new 
| method but simply to introduce the subject as 
|preliminary to the publication of the paper 
itself in our next issue, accompanied with a 
diagram fully explaining the mode of operation. 
We invite for it a careful perasal. 


Fite. tk SS -ERE 
THE LABOR OUT LOOK. 

Of course on all hands attention is drawn to 
the progress of the great strike already inaugu- 
/ated among Pittsburgh miners and the impend- 
ing one on the part of the Amalgamated Asso- 
| ciation of Iron and Steel Workers also affecting 
|that city. If reports are to be credited, the 
|miners’ strike, though a general one to start 








with, has been broken to some extent by the re- 
‘turn of about 1,000 men to work atthe reduced 


price, 3 cents per bushel. On the other hand 


|1t is stated that two or three mines are working 
34 cents, 


‘at the advance, Certain it is, how- 





ever, that upwards of 5,000 miners are now out 
with no present prospect of resumption. Mean- 
while we note, as a matter of encouragement, 
that the miners’ committee have applied for the 
appointment of a Voluntary Trades Tribunal as 
provided by Senator Wallace’s bill, now a law, 
and already outlined in the Trapve Review, 
The iron situation is less promising. Both 
sides seem nerving themselves for a long and 
stubborn contest, with the odds far more in the 
favor of operators this year than last. With a 
depreciated market the mill-owners can much 
better afford to lie idle for a time, while the 
number of non-union mills has increased in the 
meantime from eight to 16.. The threatened 
strike, therefore, would not affect nearly so 
many mills as last year, and there would in all 
probability be enough mills, that would con- 
tinue to run, to supply all present demands of 
trade. Nevertheless the situation is strained, 
and further developments will be watched with 


keenest interest. 
ooo oo F 


WHY SOME MECHANICS DON’T GET 
ON. 


We were much interested the other day in 
crawing from one of the oldest practical me- 
chanics of Cleveland the secret of his success. 
Said he:“I have always made it a rule to do my 
work so well that it left a good impression on 
my employer.” There is more in this than at 
first appears. Hard work is one thing; con- 
ecientious work is another. The hard worker 
may outwardly conform to all the requirements 
of the shop; he may always be in his place at 
the starting of the machinery; he may take 
short noonings, and he may be among the last 
to drop his tools at night, but after all he may 
utterly fail to get on in the world, and why? 
Let our experience informant answer: “I know 
of a young man of just that kind. He works 
hard enough and wants to succeed, but some- 
how hecan’t. He came to me for counsel, and 
I found that he was slighting his work. That 
is, in his anxiety to turn off a large amount, he 
neglected the finish which always tells on good 
work. The consequence will be that, unless he 
makes a change, when times are dull he will be 
one of the first to be dropped by his employer.” 
Superintendents and foremen notice these de- 
fects more closely than many are aware. The 
man who slides over his task, who lacks in 
thoroughness, who lets an unfinished piece of 
work leave his hands, is marked. In the un- 
written law of the shop he is barred from pro- 
motion, while the conscientious workman is 
morally certain of advancement. Is the ten- 
dency of the day in the direction of a better 
finish to work? We think it is. As machinery 
is brought into competition the strife will be to 
secure superiority in cheapness, simplicity and 
finish. Here it isthat the thorough workman 
brings into play all the resources of his skill 
and honesty—his “‘ mechanical moral sense,” it 
has aptly been called. Here it is, too, that the 
slovenly, or careless, or hasty workman utterly 
fails. There are some forms of bad work that 
can be deftly covered up, but the compensa- 
tions of life being the inevitable result—failure 
to him who does 2ot put his heart in the work, 
success to him who not only does his task but 
does it well. 





_ —. 7 @ <0 —————$—$ 


ANTI-STANDAKD RATLROAD. 
The newly fledged Oil and Drug Journal and 
Paint Review sees in the projected grand system 
of narrow guage railroads from Cleveland to At- 
lanta, as outlined recently in the TrapE REvIEW, 
a move in the direction of securing an inde- 





pendent, or anti-Standard, route for petroleum 
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shippers from this city to the South, all present 
routes, it is claimed, being virtually under the 
control of our great Oil Octopus. It says: 
“ The present routes from Cleveland to Cincin- 
nati seem inclined to aid the independent oil 
refiners, that is, to give them equal show with 
the Standard; but all the good intentions of 
these lines end at Cincinnati, as at this point 
the Standard takes the absolute and entire con- 
trol of rates of freight on oil going south. The 
Standard, we might say, directly controls the 
only lines from Cincinnati south—both the Cin- 
cinnati Southern via Chattanooga, and the 
Louisville & Nashville via Louisville, Nash- 
ville, Chattanooga and Atlanta. In theC.S. R. 
R. Mr. Alexander McDonald, the agent of the 
s. O. Co at Cincinnati, is a director, and having 
large interests in the lumber trade along that 
road, from which we understand the road 
receives something like $50,000 per year income, 
the managers of the line have repeatedly de- 
clined to interfere with the rates of freight on 
oil to southern points. There is but one more 
outlet left, and that is the L. & N. R. R.; this 
road controls the lines from Cincinnati north 
via Louisville, and Frank D. Carley, of Chess- 
Carley Co., at Louisville, Ky., is the vice-presi- 
dent of the Louisville & Nashville Railroad.” 
In view of these statements, renewed interest 
will be awakened in the Cleveland-Atlanta pro- 
ject—if it ever materializes from paper into rails 


and rolling stock. 
—_—__—_-—__-@ <o—_______— 


How cheaply can iron be made in the South? 
The Trape Review, in a recently reported in- 
terview with a traveling man of experience and 
observation, showed how it is possible in that 
section to reduce the manufacture of iron to a 
minimum; upon the same subject the editor of 
the New York Public adds the following inter- 
esting information: ‘ Within the past two weeks 
we have personally seen No. 1 foundry iron pro- 
duced in Western Virginia at a cost not ex- 
ceeding $10.50 per ton. Very few concerns 
have attained so low a cost as this, it is prob- 
able, but in Virginia, West Virginia, Alabama 
and Tennessee there are already many that pro- 
duce iron costing less than $15, which can be 
and is sold at a good profit in Northern mar- 
kets, in competition with the best iron of 
Northern furnaces.” If this is to continue, 
what will be the end? It looks as if a revolu- 
tion in iron-making were brewing, comparable 
with which previous advances will appear in- 


significant. 
(a Om @ te 


WE trust that the members of the American 
Association of Mechanical Engineers will not 
be allowed to “ get lonesome” during their com 
ing visit to Cleveland. While much depends 
upon the efficient committee who have charge 
of the arrangements, a large responsibility also 
rests upon our citizens generally and manufac- 
turers in particular. Papers of the utmost im- 
portance will be read before the association by 
gentlemen of wide reputation, and it is incum- 
bent upon our home people that these papers 
are not read to empty benches. Let arrange- 
ments be made to attend all—at least one—of 
the sessions, and the Association will appre 
ciate the courtesy. 


New advertisements this week are: Forbes & 
Curtis, Bridgeport, Conn., patent die stocks: G. 
& C. Meriam & Co., Springfield, Mass.; “The 
Monolith;” J. W. Penfield, Willoughby, O., 
brick and tile machines; James Aitchison, 
Cleveland, manufacturer of machinists’ special- 
ties; the George Place Machinery Co., New 
York, second-hand machinery. 











CLEVELAND MAY GET IT. 
—— 0-—— | 
Interview with the Hall Safe and Lock Works People. 


SPECIAL CORRESPONDENCE OF THE TRADE REVIEW. 
Cincinnati, May 8.—IN an interview with 
Mr R. T. Pullen, Secretary and Treasurer of 
the Hall Safe & Lock Co., of Cincinnati, by a 
traveling correspondent of the TrapE Review 
the following facts were obtained in regard to 


the talked-of removal from Cincinnati. Akron, 
Youngstown and other places, have made over- 
tures but nothing definite as yet has been done. 
Mr. Hall returned from Springfield, O., today, fa- 
vorably impressed with the place as a business 
center and its railroad facilities, but there are 
other places with which they are more fav- 
orably impressed than with Springfield, and 
those cities are Toledo and Cleveland. Mr 
Bolton, of the Cleveland Paper Box Co., has been 
looking up the matter in your city (Cleveland) 
and Mr. Hall will take a trip there as soon as 
he returas from San Francisco where he goes 
next week on business, and as soon as this is 
done it will be definitely settled as to location. 
Their establishment has become so large that 
there isno available space left for more build 
ings. They have now over 700 men in their 
employ, their pay roll amounting to $6,250 per 
week and their floor room, 275,000 square feet. 
Cleveland has been talked of as the more desir 
able of the two cities (namely, Toledo and Cleve- 
land ),and after Mr. Hall’s return from the West 
they will know just what they are going to ‘o. 
They are now building two large vaults for 
Cleveland parties, the Cleveland National Bank 
and Savings & Trust Co. of Cleveland. 











A Flourishing Kent Industry. 

A recent visit by a TrRapE Review represen- 
tative to the Railway Speed Recorder Works at 
Kent found them running to their full capacity 
and branchiag out in all directions. While 
business in speed recorders has dropped off 
somewhat of late, owing to dullness in railroad 
matters, the other departments are kept con- 
stantly busy. Among other machinery turned 
out by these works are the following: Margach 
Patent Balance for Slide Valves,the castiron and 
glass sidewalk paving for the Patent Light Co., 
of Cleveland, and an ingenious device for fas 
tening buttons on shoes. Besides they do a gener- 
al jobbing trade. All of the machinery for mak 
ing the button-fastener was made in these 
works, and Mr. M. H. Zellers is now perfecting 
a punch for fastening buttons by means of 
washers, the device already doing its work mar- | 
velously well. From a small concern six years 
ago, it has grown into extensive works to which 
were added a foundry 45x80 last fall and a 
further addition, now just completed, 27x80. | 
Mr. W. D. Drake, of Cleveland, is general agent 





for the works. 


Oe ee 
Another Great “ Standard” Fire. 
A stroke of lightning set fire to the great 


Thursday, resulting in the destruction of 12 
large tanks, 18 cars, six barges, a dredge, three 
docks, and five brick buildings. 
believed to have been burned to death. The 
loss is roughly placed at $1,500,000. This dis 
aster, following the great fire in the company’s 
works in this city last winter, will prove a de- 
cided set-back to this great corporation. 
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works at Willoughby engaged that a TRADE Re- 
VIEW representative found them running day 
and night, 76 men being given employment. To 
meet the demands of business, a portion of the 


with Mr. Penfield’s machinery. 





<0 


Valley Railway are now building one trial car 
of the U.S. Car Co. pattern, and if satisfied 


coal car. 
to build two on trial. 
——————__@<0-_____-_ 
Mr. Kenv’s valuable paper on 
tests reaches its conclusion in this issue. 


° = : 1: “ | 
works of the Standard Oil Co. at Jersey City, | more accurately obtained than when the amount 


Six men are} 


EVAPORATIVE TESTS OF BOILERS. 


Oo 
A HIGHLY IMPORTANT PAPER READ BY WILLIAM 
KENT, M. E., 

Oo 
Before the Engineers’ Society of Western Pennsyl- 
vania, April 17, 1883. 

Specially furnished the TRADE REVIEW by the Author. 

[ Concluded. j 
Where it is important to secure great accur- 
acy in a test, as in a competitive test between 
two boiler makers, or to determine whether or 
not a guarantee has been fulfilled, several pre- 
cautions are necessary. Ifa water meter test 
is decided upon, the Water meter should be 
tested to determine whether it correctly regis- 
ters the water passing through it, or if a tank 
or set of barrels is used to measure the water, 
the capacity of such tank or barrels should be 
carefully weighed or measured, and an accurate 
count kept of the number of times they are _fill- 
ed and emptied. The scales upon which the 
coal] is weighed should also be tested, and the 
number of drafts weighed carefully checked. 
The boiler should be inspected for leaks and 
any water blown off through the mud _ valve 
should be caught and weighed. To have the 
conditions fairly in favor of the boiler, it should 
be cleaned inside and out before the test, the 
brickwork should be examined to insure that 
there are no indraughts of air, the coal should 
be of a quality ascertained and agreed upon, 
and there should be a skillful fireman accus- 
tomed to the working of the same coal under 
the same kind of a boiler. The amount of coal 
upon the grate and the condition of the fire 
should be the same at the end of the test as at 
the beginning, the water in the boiler should be 
at the same level, and the steam at the same 
pressure. All of these precautions are quite 
easily observed, and should be within the com- 
prehension of everyone who is entrusted with 
the care of aboiler. There is nothing fanciful 

nor theoretrical about them. 

As there is a considerable chance for an error 
of judgment in estimating the amount of coal 
on the grates and the condition of the fire at 
the beginning and at the end of a test, in is 
customary in accurate tests to raise steam in 
the boiler before beginning the test and to have 
the brickwork thoroughly heated as when the 
boiler is in its best cooking condition, then to 














draw the fires, removing all fuel and ashes from 


the grates and ash pit. A fresh fire is at once 
kindled with wood and shavings (the weight of 
which istaken as equivalent to 4-10 of the 
same weight of coal) and with weighed coal. At 
the end of the test, when the fire is in as nearly 
as possible the same condition as the fire which 
was drawn before the test, it is drawn and the 
grates and ash pit cleared, and the fuel which 
was on the grate cooled with water, screened and 
picked to separate the coal from the ashes, and 
the coal and the ashes weighed separately. 
In this manner the actual amount of coal used 
to evaporate a certain amount of water is much 


of fuel on the grate at the beginning and end 
of the tess is merely estimated. 

Where still greater refinement is desired it 
may be necessary to test the quality of the 


| Steam escaping from the boiler that is, to de- 
|termine whether it is dry saturated, superheat- 


|or priming. 


So busily are J. W. Penfield’s brick machine |. : ; 
\ing, and with good feed water, when there is no 


old Oviatt Wagon Works is being occupied | ; 
vA - I |steam may not only be perfectly dry, but heat- 


ed, or whether it contains “entrained” water, 
A good boiler. properly propor- 
Sa ey 


tioned, and not driven beyond its normal rat- 


provision made for superheating, should give 


practically dry steam, that is, not containing 


above 3 per ceut. of moisture. If there is a 
superheating surface attached to the boiler, the 


ed to a temperature considerably above the tem- 


Tue Trave Review lesrns that the Lehigh | perature due to its pressure, while with a boil- 


er having insufficient water surface, insufficient 
| steam space, certain kinds of bad feed water, or 


with its working will adopt it as their standard | which is driven too hard, the amount of water 
The New York Central are also about | Carried over with the steam may be 10 or 15 


_ per cent. 
To determine the percentage of water carried 


steam boiler | out of a boilerin the steam is a matter requir- 
It ig| ing considerable skill and extremely fine in- 


well worthy of preservation in permament form, | 8truments for weighing and for measuring tem- 








—_————_o0<——______- 


The Trave REVIEW, one year, $3. 


| peratures, The operation is such a delicate one 
| that there is considerable doubt of the accur- 
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} 
acy of many priming tests which have been | 
published, including among others those made | 
at the Centennial Exposition. The method of 
determining the percentage of moisture in the. 
steam consists in comparing the amount of) 
heat contained in the mingled steam and water 
(as measured by the increase in temperature 


of the waste zases in this case averaged 467 
deg. Fahr. and the analysis of waste gases show- 
ed them to contain 11.34 per cent. by weight of 
carbonic acid. 

The use of the pyrometer to measure the 
temperature of the waste gases furnishes an im- 
portant check in many cases to the records 


given by a certain weight of it toa certain other | obtained by weighing the water and the coal in 
and larger weight of cold water) with the heat/a boiler test. As in the comparative test of the 
which would be contained in an equal weight | two-flue and the water tube boilers already re- 


of dry saturated steam. One plan of making 
this comparison, which was adopted at the tests 
at the American Institute in New York in 1871, 
is to condense all of the steam made by the 
boiler during the test by means of a surface 
condenser, and to determine its weight, and the 
weight and increase of temperature of the con- 
densing water. Such a test is a very expensive 
and difficult one to make, and it is not often at- 
tempted. A much more common plan is to take 
samples from the steam at intervals, say about 
ten pounds each test, and pass it directly into 
a barrel containing a known weight, say 200 
pounds, of cold water. ‘The increase in tem- 
perature of this weight of water supplies the 
data which are inserted in a formula hereafter 
given, and the solution of the equation thus 
formed gives the percentage of dry saturated 
steam in that which escapes from the boiler. To 
obtain reasonably accurate results with this 
apparatus it is necessary to have a scale for 
weighing the barrel with the water in it to 
within one-tenth of a pound, and a thermome- 
ter giving readings accurately to a tenth of a 
degree. 

Probably the most accurate apparatus for 
determining the quality of steam is the calori- 
meter of Mr. J. C. Hoadley described by him in 
& paper on a comparative test of boilers, pub- 


lished in Van Nostrand’sEngineering Magazine | 
It consists of a cylindrical | 


in December, 1882. 
vessel of 24 in. turned copper encased in a 
jacket of heavy galvanized iron, the space be- 
tween the outer and inner vessels all around 
and at the bottom being filled with two layers 
each 3 inch thick of eider down surrounded by 
a 2 inch layer of hair felt. It has a cover of 
similar construction, thickness and filling. The 
vessel is charged for experiments with 200 
pounds of water. The steam drawn from the 
boiler instead of being discharged directly into 
the water is condensed in a tubular copper 
drum forming a surface condenser which is 
placed inside of the calorimeter. Above the 
condenser is placed a two bladed propeller at- 
tached to a shaft and crank, by means of which 
the 200 pounds of water covering the con- 
denser is agitated in order to equalize the tem- 
perature of the water. The mingled condensed 
steam thus kept entirely separate from the 
water in the calorimeter is drawn off from the 
condenser and weighed on a delicate balance. 
The thermometer by which the increase of tem- 
perature of the water in the calorimeter is meas- 
ured is so delicate as to admit of accurate 
readings to 1-100 of a degree. A test recorded 
by Mr.Hoadiey shows that 6.3 pounds of steam 
at a pressure of 101.7 lbs. elevated the temper- 
ature of the water in the calorimeter from 
44.98 degrees to 77.68 degrees, a rise of 32.7 
degrees. The calculation from these data 
showed that the steam contained 3.15 per cent. 
of entrained water. Mr. John W. Nystrom by 
another apparatus, which is not described by 
Mr. Hoadley, but which the latter says is cor- 


rect in principle but hardly admits of the degree | 


of accuracy obtainable by Mr. Hoadleys calori- 
meter, obtained only about half of this per 
centage. 

Other refinements which may be introduced 
into a boiler test are the measurements of the 
temperature of the escaping gases, of the force 
of the draught, ofthe temperatnre of the fire, 
analyses of the fuel and ofthe heated gases, 
and measurement of the quantity of air sup- 
plied. In the test by Mr. Hoadley before refer- 
red to, the temperature of the escaping gases 
and of the fire were measured, and an analysis 
was made of the amount of carbonic acid in the 
flue gases. From these data, he calculated that 
of the total heating power in the combustible 
(that is, the coal after deducting ash and mois- 
ture) 20.54 per cent. was carried up the chim- 
ney by the heated gases. The water in the 
boiler absorbed 75.03 per cent. and 4.43 per 
cent. was lost by radiation. The temperature 








ferred to. the high temperature of the pyro- 
_meter, 830 deg. to 1,000 deg. is also sufficient 
_proof of the great waste of fuel in the two-flue 
boilers. When a boiler is working with fair 
economy, the temperature of the gases in the 
flue should not be over 500 deg. A low tem- 
perature of the gases, however, does not of itself 
|indicate economical working of the boiler, as it 
may be caused by too great a supply of air to 
| the fire diluting the waste gases and reducing 
the temperature of the fire, or too small a sup- 
_ply of air,causing the burning of the fuel to car- 
_bonic oxide only with the generation of only one 
third of the heat which its thorough combus 
tion into carbonic acid would generate. It may 
_also be caused by indraughts of air through the 
| setting of the boiler between the grate and the 
\flue. Occasionally a pyrometer will show a 
| temperature below that of the steam in the boil- 
‘er. This is almost certain proof of the exist- 
‘ence of indraughts of air. 
| The force of the draught, or the difference be- 
_tween the pressure of the outside atmosphere 
and that of the heated gases in the chimney 
| flue, is measured by the draught gauge, which 
is merely a U-shaped glass tube partially filled 
with water, one leg connected by a rubber or 
other tube to the inside of the flue, and the other 
‘exposed to the outside air. The partial 
‘vacuum in thechimney will cause the level of 
the water in the leg connected with the interior 
of the chimney to rise and that in the other leg 
to fall. The difference of the water level is a 
measure of the force of the draught. An ordi- 
nary draught for a chimney to a steam boiler is 
from } inch to 1 inch, the amount of draught 
needed varying largely with different settings 
of boilers and with different fueis. The draught 
gauge is not a necessary part of the apparatus 
required in a boiler test, but its indications are 
often useful in comparisons of the working of 
/one boiler with another, and it sometimes indi- 
cates the cause of the lack of economy or of 
‘capacity of any given boiler. At a test at which 
| I was present a few months ago there were two 
boilers connected with the same chimney. The 
|evaporative test showed that one boiler was 
| giving a much larger capacity than the other, 
| which was supposed to be equal in every respect 
to the former. The draught gauge showed that 
| the slow working boiler had a draught of only 
3-16 of an inch water column, while the other 
_had 2 inch, and indicated that an improvement 
could be made by altering the chimney connec- 
tions, so that its draught would not be inter- 
fered with by that of the other boiler. 
Determinations of the temperature of the 
fire, by means of the platinum pyrometer, as 
described in the paper by Mr. Hoadley, analy- 
sis of the fuel and of the heated gases, and mea- 
/surement ofthe air supply are not often at- 
tempted in boiler tests, but they often furnish 
valuable data in experiments with new forms of 
boiler furnaces, with unusual fuel, or scientific 
researches. Ihe analysis of the escaping gases 
would be very valuable in tests designed to im- 
prove economy, for the percentage of carbonic 








of the thoroughness of combustion. 

Having completed the boiler test, and obtain- 
ed the three principal data,pounds of coal used, 
pounds of ashes and refuse, and pounds of 
water, the calculations now have to be made to 
reduce the results of the test toa standard for 
comparison with other tests. 

The quotient of the weight of water divided 
by the weight of coal gives what is called the 
evaporation per pound of. coal under actual con- 
ditions, which conditions are stated to be the 
average temperature of the feed water and the 
average pressure of the steam. Dividing the 
evaporation per pound of coal by the ratio the 
combustible portion of the coal bears to its 
total weight, we obtain the evaporation per 
pound of combustible. These results have now 


acid in the gases is the most accurate measure 


pound of coal and per pound of combustible 
“from and at 212 deg.” (that is, the equivalent 
number of pounds of water which would have 
been evaporated if the feed water had been sup. 
plied at 212 deg. and the steam evaporated at 
ordinary atmospheric pressure at the. sea levye] 
or 14,7 pounds per square inch), and to do this 
we have to multiply them by a “factor of evap. 
oration” which we obtain as follows: 

In Nystrom’s Pocket-Book of Mechanics anq 
Engineering there are two tables entitled Pro. 
perties of Water and Properties of Steam, which 
were calculated by Mr. Nystrom from the for. 
mulae deduced from Regnault’s experiments, 
Select from the Steam Table, column H, the 
total heat units above 32 deg. per pound of 
steam at the average observed gauge pressure, 
and from the Water Table, column A, the total 
heat units above 32 deg. per pound of water at 
the observed average temperature of the feed, 
Subtract the latter from the former and divide 
by 965.7 which is the latent heat of steam at 
212 deg. and the quotient will be the “ factor of 
evaporation,” by which factor the evaporation 
per pound of coal and per pound of combus. 
tible under actual conditions is to be multipled 
to give the equivalent evaporation from and at 
212 deg. 

In an appendix to this paper * I have givena 
table for convenient reference containing the 
figures for total heat of water and steam at var- 
ious temperatures, which is condensed from 
Nystrom’s tables. I have also given a table of 
factors of evaporation for the feed temperatures 
and steam pressures used in common practice, 
which I have calculated from the formula 

H-h 
F= —, in which F is the factor of evaporation, 
H is the total heat above 32 deg. of the steam at 
the observed gauge pressure, and h the total 
heat above 32 deg. in the water at the observed 
temperature of feed. 

If a priming test is made to determine the 
quality of the steam, the following data and 
formula are used: 

Let W= original weight of water in calorimeter 
t— original total heat per pound of water 
in calorimeter 
t’— final total heat per pound of water in 

-alorimeter 
w= weight of steam and water added from 
boiler. 
H— total heat of steam at observed pressure 
h=— total heat of water at observed pressure 
Q— quality of steam, dry saturated steam 
being unity 
Q= LL ¥(tt)-(b-t’) 
“1D 
If Q < 1, then moisture—100 (1-Q) 
If Q > 1, then superheating in degrees= 
2.0833 (H-h) (Q-1). 

The figures for total heat of water and steam, 
H, h, t and t’ are all taken from the steam and 
water table using the original and final tem- 
peratures of the water in the calorimeter, and 
the pressure of steam as data. 

Another form of the priming formula is 

wae w H+ Wt—(W+w) t’ 
H-h. 
in which w” is the weight of dry steam con- 
tained in the mingled steam and water w drawn 
from the boiler. 

When priming tests are made, a large num- 
ber should be made at regular intervals during 
the progress of the test and the results averag- 
ed, in order to eliminate the effect of certall 
unavoidable errors of observation, and of the 
differences in quality of the steam at different 
times caused by more rapid evaporation and 
consequent greater disturbance of the water 
surface at one time than another. For a furth- 
er discussion of the subject of priming tests I 
may refer those interested to the reports of the 
Judges of the Centennial Exhibition Group 
XX. pages 81 and 136, in which some of the 
precautions necessary to insure accuracy are 
described. A study of the priming tests of the 
fourteen boilers tested atthe Exhibition which 
are given in this report shows some curious 


[Concluded on Page 12.]| 





The tables accompanying Mr. Kent’s paper are 
very complete and exhaustive, and are more convenient 
for reference than as an aid to the understanding of his 
method. Owing to the pressure upon our columns, “ 
are unable to give them this week, but should there b¢ 


: in 
a desire for them we shall endeavor to put them 1 





to be reduced to the equivalent evaporation per 


type.—[Epb. Trave REVIEw. 
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A New and Improved Sulky Plow. 
A new farm implement just put upon the 
market is the Ball Sulky Plow, herewith illus- 
trated. Among its features of excellence are 
the following; The plow being set on a swivel 
or turn-table, can be turned at the end of a fur 
row without taking the plow out of the ground. 
This feature alone makes it the most desirable 
plow for the farmer, as there is no other single 
lever plow made in the United States, it is 
claimed, that will do it successfujly. With the 
improved “lift” the plow can be raised from 
the ground by a simple pressure of the hand 
on the spring attached to. the lever, and can be | 
easily done by any boy. It will do more and! 
better work with less labor to the 
team, it is claimed, than any other. 
An advantage of this plow ever oth- 
ers is, that it has no axle, the beam 
being held firmly by a bail upon 
which is fastened the turn-table, 
thus giving the plow free motion 
either way, not controlled by the 
tongue. The bail is attached to 
brackets, to which the spindles are 
fastened, and the spindles are so ar- 
ranged as to give an eccentric mo- 
tion, throwing one wheel up and the 
other down, and leveling the plow at 
any depth required. By this motion 
thefsecond lever required on all other 
sulky plows is dispensed with. The 
abseuce of complexity is the leading 
feature of this plow. A. Ball & Co., 
Canton, will answer further inquiries 
concerning it. 





A Popular Hay Rake. 


The “Coates Lock Lever” Hay 
and Grain Rake; herewith illustrated, com- 
bines many points of superiority, chief among 
which we may mention: Its nice adjustment as 
to balance; its dispensing with any special 
skill in management, a boy being able to rake 
20 acres per day; its light draught, the pro- 
pelling torce of the horse always acting directly 
on the top of the driving wheels on the same 
plane,“ consequently involving no 
loss of power or friction; the ease 
with which the rake can be tilted; 
the fact that each tooth is inde- 
pendent, thus adapting it to un- 
even" surfaces," sandy and loamy 
soils, and finally, to the excellence 
of the material entering into its 
construction. No better testimo- 
nial to the merits of this machine 
can be ‘given’than* the statement 
that over 8,000 were sold last 
year, increasing the grand aggre- 
gate of these? machines sold since 
they were placed upon. the mar- 
ket, about 88,000. Messrs. A. W. 
Coates & Co., Alliance. the man- 
ufacturers, are taxed to their ut- 
most to fill orders. 
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THIRTEEN years ago the Penn- 
sylvania Railroad Company deter- 
mined to test the relative merits 
of English-made and Pennsylva- 
nia-made steel rails. They select- 
ed from among the English rails 
what is known as the Barrow rail 
and placed by the side of it rails from the works 
of the Pennsylvania Steel Company. Several 
days since these rails were examined, when, it is 
said, it was found that those made by the Penn- 
sylvania Steel Company were superior to the 
others. Hereafter the company will use none 
other than Pennsylvania Steel Company’s rails, 
and 69-pound rails of this make are being put 
down en the main line-—[Chicago Journal of 
Commerce. 





-_ Oo O— 

Tue Cleyeland Trapg Review is emphati- 
cally in favor of another viaduct for the Forest 
City. In this, as in the advocacy of many 
other public measures, it has devoted much 
time and space.—{ Indiana Manufacturer. 

~_—_— ——_—_or- 9 <0 

Tue Brush Electric Light Co. will introduce 
their storage batteries for house lighting into 
New Orleans. 
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for melting iron ore with scrap, etc. 


Science and Invention. 








New Method of Melting Iron Ore with Scrap. 
According to statements made in an English | 
publication, a Dutch engineer of some note, | 
named Ibruegger, has devised a new method 
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IMPROVED_SULKY PLOW. 


In the 
furnace he has altered to suit the requirements 
of his new process a novelty is two sets of 
tuyeres, one above the other, with eighteen in 
each set. These tuyeres, which are in the form 
of a vertical slot, are directly connected with a 
circular tuyere ring. The particular feature of 
the cupola is that the bottom is a slightly in- 
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“COATES’ LOCK LEVER” HAY AND GRAIN RAKE, 


is ten per cent. of the weight of the product. 
|The process has attracted considerable atten- 
~|tion and favorable comment. 





Oo 
New Method of Ore Reduction. 
Mr. Levi D. York, of Portsmouth, Ohio, re- 





| cently proposed a new method for the reduc- 
tion of ores, a brief description of which may be 
of interest to our readers. 
poses to abandon the usual method of feeding 
furnaces with fuel, and advocates the introduc- 
tion of a mixture of gas and air at the tuyere 
‘level of the furnace. 
may be generated by any of the present designs 


The inventor pro- 


The gas to be employed 


of gas producers (provided natural 
gas is not available), and is forced 
into the furnace through the tuyeres 
at any desired /ressure, together with 
a suitable proportion of air. The 
mixture of gas and air may be heated 
before entering the furnace by pass- 
ing through stoves designed for that 
purpose, thus insuring more perfect 
combustion near the point of admis. 
sion. By the regulation of the vol- 
ume of cither gas or air admitted, any 
degree of heat may be obtained to 
suit the requirements of any special 
material operated upon. This meth- 
od of feeding furnaces is, so the in- 
ventor claims, specially advantageous 
to the manufacture of pig iron, but 
at the same time can be applied in 
reducing any metals to the fluid state 
at a great reduction in the amount 
of fuel used and a considerable in- 
crease in production. The work of 
the furnace, moreover, it is claimed, 
can be much better governed than it 
isat present. The inventor also intimates that 
it may be possible to apply the method to the 
production of steel, but in regard to this point 
he advances no definite opinion, but claims 
that a ton of iron can be made with less 
than 500 pounds of coal, which is naturally 
a great reduction when compared with the 
amount used at the present time. In the 
is de See event of natural gas being avail- 
able, the cost of fuel would be still 
less. The superior quality of the 
iron turned out by this process is 
another point to which the inven- 
tor directs attention, stating, at 
the same time, that any of the 
present furnaces may be changed 
to work in this way at a very 
small cost. Mr. York, it is un- 
derstood, is now making arrange- 
ments to erect suitable plant for 
the purpose of carrying out his 
process, and further developments 
will undoubtedly be awaited with 
interest. 


-e-— 

Instantaneous Formation of Steam. 

A firm in Paris have patented 
an invention for the instantane- 
ous formation of steam, which 
permits of its use at once in the 
cylinder of the engine. A pump 
sends the required quantity of 
liquid between two plate surfaces, 
which are heated, and between 
which there is only a capillary 





verted arch, pierced by two openings through space. The liquid spreading in a thin layer 
which both blasts or imperfectly consumed | evaporates at once, without going at once into 
gases of combustion, and the fluid iron can flow.! the so-called spheroidal state, and this steam 


iron collects, and is heated by the gases forced 
downward from the cupola above, which are 
supplied with the necessary air for combustion 
by a special tuyere leading from the main blast 

ipe. 
Bay sivetiontinis scrap, etc., which need only be 
pusbed into the blast to dissolve it. 
quantities of scrap can be used by directly 
charging in the ordinary cupola; 





and greater facility in making sharp, strong 
castings and purer metal. The best iron for 
this is said to be common, low grade pig, hold- 
ing considerable silicon and little manganese. 
To.it from forty to fifty per cent. of scrap, etc., 
may beadded. The total consumption of fuel 








The chamber at the same time serves | 
Large | 


but it is, 
claimed that in this process is economy of fuel, | 


Beneath this is a small chamber in which the | acts in the cylinder as fresh formed steam. The 
| speed of the pump is regulated by the engine, 


the pump being connected with the shaft of 
the engine. 
wepheneiadiiiaed 
PosTMASTER-GENERAL Gresham has approved 
a design for the new two-cent postage-stamp. 
The stamp contains a tablet upon which is a 
profile of Washington similar to that on the 
present three-cent stamp. Surrounding the pro- 
file is an oval band. In the upper part of the band 
the words, “‘ United States Postage;” beneath 
the band a large “2,” and at the extreme bot 
tom of the tablet the words, “Twocents.” The 
design will be returned to the engravers, after 
which the department will decide upon the color 


to be used. The color of the design is green. 
| 
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IRON ORE. 

General apathy still reigns in the ore market. We can 
hear of little doing, and nobody expects a better market 
until the labor troubles are settled. The reported ship- 
ments for the week are 10,870 tons; last week they were 
11,702 tons. Lake freights are also in suspense, though 
single trips have been taken at 95 cents, four trips at 
$1. Rhodes & Co., in their interesting monthly cir- 
cular, say: “The salesof Lake Superior ore for 1883 
delivery have been, as nearly as we can learn, about 
500,000 tons—the largest portion having been bought 
by Bessemer rails mills, who have a large part of their 
product placed. As the production will not likely ex- 
ceed 2,000,000 tons, this, considering all the circum- 
stances, is not a bad show for the Lake Superior ore in- 
dustry.” We quote: 


Menominee Range Bessemer ..... 
Menominee Range non-Bessemer 


IRON. 

Pia Iron.—H. 8S. Mould & Co. say of the local situa- 
tion: “ The past week has developed nothing specially 
new, though some grades of irons have weakened slight- 
ly. The better grades of both strong and soft foundry 
irons are firm, soft iron especially being in more de- 
mand and commanding better relative prices. The 
latest reports would indicate a compromise between 
workmen and mill men, which will undoubtedly have a 
more encouraging effect on the general trade, the trade 
now being uncertain as to what will be the condition 
after June 1. There have been no large sales in our 
vicinity, but a good, fair average volume of business.” 
But little needs to be added. No furnaces in this vicin-| 
ity have yet blown out, but in the East several have al- 
ready done so. The progress of the labor troubles at 
Pittsburgh is closely studied. A strike is generally ex- 
pected, but its duration is more a matter of conjecture. 
The odds would seem to be on the side of the mill men, 
first, because of the dull market, secondly, because the 
number of non-union mills has increased 100 per cent. 
since last year’s strike, those at present so considered 
being: The Cambria lron Works, Johnstown, Pa.; 
Everson & Macrum’s mill, Scottdale, Pa.; Lauffman & 
Co.’s mill, Apoles, Pa.; the National Tube Works and 
W. D. Wood & Co.’s mill at McKeesport, Pa.; the Black 
Diaiond Steel Works and the mill of Miller, Metcalf & 
Perkins, Pittsburgh, Pa.; the Cleveland rolling mill 
company, the American boiler plate and steel mill, the 
Lake Erie iron company, and the Britton iron and steel 
company, of this city; Wellsville, Ohio; the Ohio iron 
company at Zanesville; the Springfield iron company at 
Springfield, Ill.; the Vulcan forge and iron company of 
St. Louis, and the Mt. Hickory iron company of Erie, 
Pa. Summing up the situation as to pig iron, Rhodes & 
Co. say: “For the variety of reasons we have enumer- 
ated, there is a gradual but steady decline in the pro- 
duction of pig iron. The were 55 less furnaces in blast 
April 1 than January 1, and 82 less than were running 
April 1, 1882. That pig iron is too low in price is read- 
ily conceded by the consumer, and could there be an 
organized effort to curtail the production, the cure 
would be sooner effected than if left to the operation of 
natural causes. The fact of an over-production is, how- 
ever, widely appreciated, and there is, wisely, we think, 
a determination on the part of producers not to accumu- 
late any large stocks.” Cash prices on board cars in 
Cleveland are as follows: 

CHARCOAL PIG IRON, 


7 
; eens ne 

Non- Bessemer Hematites » a j iio lee He 
ps ea : 


No. 1 Lake Superior charcoal. ....: wees cceeee ++ -$24,00026.00 
No.2 Lake Superior charcoal......................- BB. 26.00 
Nos. 8 and 4 Lake Superior.. ....................... 26.00@28.00 
Nos. § and 6 Lake Superior... .................. 25.00(@23.00 
Nos. 1. 2, 3, 4, 5, Salisbury Bh 35.00(@37.00 
Southern Car Wheel.... ... ; 28 .00(@33.00 


Ni iueees toLaE as’ Stewaee $22.00@23.00 


BR ee ae a eee . 21,00@22.00 
No. 1 foundry, lake ores, with cinder mixture 21. 22.00 
No, 2 same........ TREES C2 TERETE CEE ROE 20.50 @21.00 
No. 1 foundry, native Ohio ores..................... 21.50@22.50 
No, 2 same. Sao SAS ee RR er ee 20.00(@21.00 

o. l silvery, native Ohio ores...................... 19.00@20.00 
No. 2same...... i Oe «nese on ppine +0 ene 
Bees Br BO THO, TON GOES... 0c ccc rccccesccvcesece 20.0C0@21.00 
No. 1 gray forge, neutral.......... were © |. 


CINCINNATI, 
| Reported for the TRADE REVIEW by Rogers, Brown & Co.] 
The story to be told about the market isshort. There 
is no market. The users of iron buy what is absolutely 
needed to prevent their works stopping, and dono more. 
It is doubtful if, for years, the smaller foundries and 
mill yards have been so bare of stock as now. Many of 


them complain of decreased business, their own custom- 
ers pursuing the general plan of putting off making new 





contracts, and buying only when compelled to. That 
this policy will be pursued in every branch of the trade, 
so long as prices can be forced still a shade Jower, there 
can be nodoubt. The only remedies, apparently, are 
the heroic ones, and these there seems to be a general 
disposition to apply. It will be found by the end of 
this quarter, that the product of iron ore and pig iron 
has been very heavly curtailed even from the reduced 
figures of last quarter. Rolling mills, also, though push- 
ing work now in anticipation of a June lockout, would 
generally welcome a labor controversy that would en- 
force idleness through the summer months. As to prices, 
it is difficult to state facts. The Southern coke furnaces 
stand firm and united in sustaining prices made in March. 
Hanging Rock Charcoal and Southern Car Wheel fur- 
naces are disposed to ask higher figures. [rons made on 
or near the Ohio River are very low, in sympathy with | 
the thoroughly demoralized Pittsburgh market. Lake 
Superior irons are lower. Some brands heretofore find- 
ing a market in Pittsburgh and vicinity are pushing 
West with low quotations. Silvery softeners are scarce 
and bring fair figures. Forge irons are much neglected 
everywhere. We quote for cash: 


Hot Blast Foundry.—Hanging Rock Charcoal, No. 1, $23 50 
@$25 00; Hanging Rock Charcoal, No. 2, $22 00@$21 09; South- 
ern Charco:il, No. 1, $22 50(@523 50; Strong Coke, No. 1, $21 
$22 00; Strong Coke, No. 2, $2000 @§20 50; Strong Coke, No. 3, 
$19 00@$20 00; Soft Stone Coal, No. 1, $20 $21 00; Soft Stone 
Coal, No. 2, $18 $19 00. Forge—Strong Neutral No. 1 mill, 

18 $1950: Cold short No { mill, $18 00@$19 00. Car Wheel 

Malleable—Hanging Rock Cold Blast, $31 00@$33 00; Hang- 
ing Rock Warm Blast, $25 00@$27 00; Southern Car Wheel 
Lron, $27 00@$28 00; Lake Superior Car Wheel Iron, $25 00@ 
$26 00: Lake Superior Malleable Iron, $25 00@$26 00. 


{Reported for the TRADE REVIEW by E. L. Harper & Co.]} 

There is no change to note since our last report unless 
it be, that buyers are afforded the advantage in transac- 
tions, the market being weak and unsteady. The South- 
ern combination and other furnaces holding for remun- 
erative prices are in a measure neglected, because of the 
willingness of others to sell on best terms obtainable, 
which process willcontinue until the supply of the will- 
ing ones is taken up. Some consumers to preserve their 
usual “mix” are willing to pay prices asked by their 
favorite furnaces. There may be great wisdom in the } 
tenacious holding to paying prices, and piling the iron 
in preference to parting with it at a loss, but the “ good 
time coming,” to many seems removed into the “sweet 
bye and bye.” The tide will turn some time, and though 
the new furnaces going into blast will probably avert 
the extraordinary experiences of ’79 and ’80, fair crops 
and ordinary commercial prosperity, will bring again 
general satisfaction. 





CHICAGO. 
[Reported for the TRADE REVIEW, by A. B. Meeker & Co.} 
The market is unchanged from last week: We quote: 
Lake Superior Charcoal, 1 & 2, $25 00@$26 00; Lake Superior 

for Car Wheels, No. 3, $27 00@$28 00; Lake Superior for Car 

Wheels, 4 and 5, $28 00@$30 00; Scotch, according to brand, 

No. |, $31 00@$32 00; Hanging Rock. (harcoal, No. 1, $2500@ 

$26 00; Hanging Rock Coke, No. 1, $24 00@$25 00; Anthracite, 

No. 1, $24 00(@$27 00; Anthracite, No. 2, $23 00@$2500; Ameri- 

can Scotch, No. 1, $23 00@$28 00. : 

MANUFACTURED [RON.—We quote no change in prices, 
but at present figures the market is steady, with no par- 
ticular disposition on the part of dealers to sell. 

Wrovucut Pree—The discounts heretofore quoted are 
still maintained, with a fair business. 

Scrap [ron.—No. 1 wrought scrap has dropped from 
$22 and $24 to $20 and $22. Sheet and hoop scrap is 
now quoted at $12 and $14, a reduction of $1. Cast 
borings are 50c. lower, being now quoted at $11. Trade 
is very dull. There isno movement whatever of old 


rails. 
HARDWARE. 


Trade is fair only. Traveling men report hard pick- 
ing, and collections are a little slow. There is a good 
demand, however, for agricultural tools. We add to 
onr quotations on wrenches, P. 8. & W. Machinists’, dis- 
count 50 and 10; Agricultural, discount, 20. 

Naiis.—A fair demand for nails is noted, at $3.10, 
60 days, or 2 percent. off for cash. This is about 20c. 
under card. Stocks are reported low on 8d. The 
Western Nail Association met at l’ittsburgh Thuasday, 
at which it is understood that, in view of light stocks 
and brisk demand, together with the fact that a strike 
is deemed inevitable, they will at one advance prices. 
This involves no change in the card but means that 
there will be no such shading of prices as has been the 
case for some time past, amounting to from 10 to 16 per 


cent. 
COAL. 


About all the mines in the Tuscarawas and Mahoning 


No. 1 has advanced 1 cent. being now quoted at 75a7X¢. 

LUMBER. 
There has been no material change in the prices ry|® 
ing all winter. We quote small bill stuff, 16 feet and 
under, $1 lower,viz: $13; shingles, clear butts, $2.75, 
$3.00, and making, flooring and drop sidinge, $2. The 
Chicago Tribune estimates that fully 50,000,000 of lum. 
ber willbe shipped from the different ports on Lake 
Superior, an increase of 334 per cent. over last year’s 
shipments. 











Important to Travelers. 

Mr. E. A. Ford, General Passenger Agent, announces 
to the traveling public that the following new rule in 
regard to checking baggage, will take effect on the date 
named, on the lines of the Pennsylvania Company, Pitts- 
burgh, Cincinnati and St. Louis Railway, Chicago, St, 
Louis and Pittsburgh Railroad, (Pan-Handle Route) 
and Terre Haute an 
Line.) 

On and after June Ist, 1883, no single piece of baggage 
weighing more than 250 pounds will be accepted for 
transportation in baggage cars by the above named 
Companies. 

It is desirable that application for baggage checks 
shall be made a sufficient time prior to the departure of 
trains, to enable agents and baggage masters to secure 
accurate records, weigh baggage, and to collect the prop- 
er charge for excess weight. 

Baggage agents will receive and check baggage for any 
train as nearly up to the time of departure of such train 
as proper attention to the above requirements will permit. 

The Company will not agree, however, to forward 
baggage by any specified train unless the above condi- 
tions are complied with; otherwise baggage will be for- 
warded on the next following train. 


Indianapolis Railroad, (Vandalia 











Books, Wewspapers, Etc. 


Rowe v’s American Newspaper Directory for 
1883, consisting of 1,124 pages, is at hand—an 
enduring monument of painstaking care on the 
part of the publishers. It continues to be the 
leading publication of the kind in this country 
and is an invaluable aid to advertisers. 


THe May number (a splendid one, by the 
way ) includes the fourth year of The Art Ama- 
teur, and the index for the lust twelve months 
gives a vivid picture of the surprising wealth of 
designs and instruction contained in this in- 
valuable magazine. Price $4; single numbers, 
35 cents. Montague Marks, publisher, 23 
Union Square, New York. 


Tue bright eyes of the boys and girls of 
America will sparkle at the sight of the May 
St. Nicholas, which, among other attractions, 
has a new serial story (splendidly illustrated) 
by Edward S. Ellis, entitled “Swept Away,” a 
profusely pictured article on bird-life, by Lucy 
Larcom, and a “Chalk Talk” by Frank Beard, 
the artist. 


THE initial number of the Independent Oil 
and Drug Journal and Paint Review is at hand, 
well sustained from an advertising point of view 
and fresh and vigorous in its treatment of ques 
tions relating to its special line. It is anti- 
Standard from tip to toe and bids fair to lead a 
lively fight against’ that great monopoly. We 
bid it welcome to the journalistic fraternity— 
and may its shadow never grow less. 


To begin to enumerate the attractive features 
of the May Wide-awake would be well-night 
impossible. Joaquin Miller tells about “Mr. 
Tennyson’s Fairies” very pleasantly; Rev. F. 
E. Clark represents the business men of Port- 
land in his third and Jast paper on “ Our Busi- 
ness Boys”; Hovenden’s full-page drawing for 
Burns’s famous lines, “ A Man’s a Man for @ 
that” is most charming, and as for the remain- 
der of the contents—well, it is just as interest- 
ing as it can be. D. Lothrop & Co., Boston, are 
the publishers. 


Tae full, complete and exhaustive reports of 
Secretary James M. Swank of the iron and 
steel industries of the United States and of 
Pennsylvania (a separate pamphlet) are now 
being distributed to the members of the Ameri- 
can Iron and Steel Association. For copies of 
each the ‘lrape Review is indebted to Mr. 
Swank. These reports have long since taken 
the highest rank for reliability, and in the 











valleys are mining, and the probability of their contin- 

uing so has been strengthened by the decision of the 

operators in the latter not to reduce the price of mining. 

Local prices remain unchanged. Freights are inactive, | 
as low as 60c. to Chicago being accepted. 

OILS, 

The market in lard oil is better, and prices are stiff- | 





pamphlets under review the compiler has 
| grouped facts of great suggestiveness in clear 
-and comprehensive form. Mr. Swank is per- 
forming an invaluable service to trade in the 
sphere which he so ably fills. 

——————_—__>- 8 <e—______- ‘ 

Tae Ohio Valley Stove Works, at Bellaire, 

are being enlarged. 
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{The lowest quotable prices 
are given in all cases. ] 











Charcoal Iron 
oh my 7 ae iHakdGdas 


6 = S SA 
7 do do 3 5 50 
Discount 334 per cent 


HARDWARE. Planished Amer. Russia Iron 
Adzes. 1% non per Gos... :....... 5 00 
Cc irpenter’s fi -- doz * 40 do Gr 5 his. dts. 6 50 
ship 8 75 | ; do See - 950 
Heavy railroad... o 0 50 | 6 do OO SHY. Are 8 05 
Axes. Cutlery. 
per doz. | Meriden Cutlery Co., 
James’ 2d qual........... $700 (Table). 
Buckeye .........° °°°°. 800) Am, Miller Bro’s C Sutlery. 

o doub, bitt....... 1500; Company.............- is, 25 
Hunt’s ak a ok S6 a oe 950; Humason & Beckley, 
Matt Bhivs. sins cemcsiteccs 800; Pocket. -.. ‘dis. 40 
Li} ipincott’s Crown..... 850) Naugatuck Cut. Co... .list net 

Cut More...... 900} AaronBurkinshaws poc dis.25 
Peck’s Double Bit...... 2200! Akron Cutlery Co.... .dss 45 
“Champion Blade...... 11 00 | Chisels. 
Good triple silver steel.. 1150 | got and cold cutting. %B th 30 
Axles. | Railroad track . 30 
Standard list,... | Machinists........... 30 
Nos 1 to 6, 50 & 10 off | Mallet head......... 50 
Nos. 7 to 14. 50 & 5o0ff| Jape................. 50 
Nos. 15 to 18, 45 off Packing ..... ete 50 
Nos. 19 to 22, 60 & 5 off | Stone oneiene ID ake 50 
rowbars. 
emia’ sa k'....1,... SLreeeriee Bm 7 
Kagle, Amer. .l0e dis 20 | lron,steel prints. ..... 5c 
Wright's. ie “11K e@l11e | | Cutlery, Pocket and Table. 
Armitage’ s- ouse | 
Hoje. nn oagange | Nerign Cuery Ot qtuens 
Trento Sey ata het Seeks 10%¢ | oo 2 * 25 
Wilkinson’ wa woul. 1044¢ Humason & Beckley, 


Anvil Vise and Drill. 


Millers Falls Co. $28. ...dis 20 
Cheney Anvil and Vise dis25&2 | 


Augurs and Bits. 
CScut augers ...... dis 50&10 
do do do bits.... . 50&10 
DC gimlet do Ives.. dis50 
Snells bits . -... .dis 40&10 

Russell Jennings’ “augers 
dis 10&10&10 | 
Cook’s pat augur........ 40& 10 | 


Animal Pokes. 
$ 


Camp’s CE EO 4 00 


Berea, per doz..... ee 


Eagle, per doz............ 5 00 
Apple Parers. 


Domestic& Reading ® doz. ay! 4 
Tart TOeeGe. o6e <saee 


Bolts. 

Machine ....... Sd dis 70 | 
Plow.... iat ale aaa dis 50 | 
Plow, R. B. & W dis 40 | 
Cast [ron Barrel Shut- 

060, Gee: <.7- ..dis 55&10 | 
Cast tron Chain (Sar- 

gent’ list)........... dis 60 &10 
ives’ Pat. Door Bolts. dis 50 | 
Wrought Barrel.....dis 55&10 | 
Wrought Square dis 55&10 | 
Wr’g’t Shut’r, all iron 

Stanley’s list ois 50&10 | 
Tire. R. B. & W., 

list... “di s 70&10 
Stove, American ‘Screw 

Co.’s dis 40 | 
B. B. & ESS TS dis 40 
Bolt Ends i6c. per lb.net . 60 


Bellows. Dis 
Bl’ksmith’s com new list,45fet 


Moulder’s new list, dis 25 # ct 


Hand, new list, 25 per cent 


Butts. Dis | 
65&10 | 
60.£10 | 


Wrought brass....... 
Cast, loose joint.. 

SL ee 
Wrought, fast joint 


55&10 


narrow.... 50&10 
Wrought fast joint 

broad... 50&10 
Wrought loose joint 

DOG, «55; cans txecace 55&10 
Wrought table and 

back flaps..... 50&10 | 
Loose joint, w ithout 

acorns 55&10 


Ten per ct. extra dis for cash. 
Boiler Plates. 


“Gaylord”’-Standard nai 
1%. No. 3. acs Sea t 50 
C.H. No. 1 Sheil. us Aree | 75 | 
©. EL. MO. Es wks coven 5 25 | 
C.H. No. 1, 55,000.......... 5 75 | 
C.H. No. 1 Flange...... .6 50 
WiPObOS ioe eee aes 

T. 8., 60,000 . (as per). 6 50 
T.8 ” 65,000 (act of).. 


Homo. Steel, 70,(00(of Cong)7 50 
eo ec ® lb. extra. 
N.B.-Eastern brands of boiler 
plate at from 2-10 to 3-l0c # 

lb less than above orices. 


Boiler Tubes. 
“National” Standard Gauge — 
linch to 10 1nch...... dis 3744 
“National” Standard Gauge 
ll inen to 15 ineh 
“National”? Specia! Locomo- 
tive Tubes . net list 
Bag Holders. 
Sprengle’s Pat, $18.00 per doz 
40 per cent. dis. 


Boiler Makers’ Tools. 
Doty’s Power Shears ..net list 
* Hand Lever Shears. net list 
Power Punch....... net list 
* Hand Punch... . net list 
Steel Screw Punch -net list 
Iron Screw Punch 
Boiler Plate Rolls. 


“ 


Ty 


. net list 


Buffalo Forges& Blowers dis 20 | 


Watson’s * as 
Spring Tube Expander . .dis 15 
Roller Tube Expander.net list 
National Tube Cleaner 
Wire Flue Brushes .. net list 
Anvils —*PeterW right’ 125¢ 

Solid Box Viges net tat 


net list 


Cleveland Stamped Elbows 
Genuine Russia Iron 


ixinch, per doz . 650 
®» do do tina 7 50 
8 do do hein v 50 
‘ do Ga” .ccanee .. 211 00 


0 | 10%, | 


. dis 25 | 


. net list | 


.dis 20 | 


} pocket 338% 
| Naugatuck Cutlery Co. list net 
Aaron Berkenshaw’s 
pocket dis 25 
Fram Cutlery Co., .. table net 
Cleveland Cutlery Co...dis 25 
Miller Bros., pecket.... 3334 
| Coopers’ Tools. 
Bradley’s ....... : cis15@20 
| PQeen'e 5. athe dis15@20 


| Chains. 
| Coil Ps cask 
| 8-16 | [518 | 36 | 7518 
| 634 | 634 
Drills and Drill Stocks. 

Blacksmiths’, each .$2.50 dis 10 
“rw self- 

-50 dis 20 


eeding each 7 

“Breast, P. 8. W ... dis 20610 

r Lidowing Knives. 
| Peck, Stow & Wilcox... dis 7 70 
PWitierby’s f......¥.. dis is 
Nobles Mfgr. Co ......... 
Adjustable handle 
Emery and Sand Paper. 


| Regular wenes ‘Als 
| Flour and F. F......... tb 4c 


B.& A. Gir Paper ae: 80&5 

Sand paper ........... dis 30&5 

| Enameled & Tinned Ware. 
es oak eer dis 50 

Sauce Pans....... ....dis 30 

| Tinned Sauce Pans..... dis 30 

Files. 
Parkin’s $5 to £..dis 50 @ cent 


| E.M. Boynton’s, new list dis 25 


| J. & Riley Carr ..... 4.50 to £. 
| Johnson & Bro. .........dis 50 
| Butcher’s 4.50 to £. 


Walter Spencer & Co.’s 


* Diamond ’’. 4.50 to £. 
| Fisher’s ...... ...- 4.95 to £. 
Moss & Gamble......4.50 to £ 


H. Disston & Sons (new 


list) ... dis 50 per cent 
| Heller Bros.’ Horse Rasps 
dis 35 
| Se eee dis 50 
New American.... dis 50 
L Union File Co......... . dla 50 
Grindstones. 
TS pels aes J@14 Gm 
ED AcE ae Bort 1% Log Pl b 
Nova Scotia....... 14@l1s¢ Plb 
Lake Huron......... 1@14 Pb 
Hammers. 
| Maydole’s <r dis 15 
+ heney’ es oc iia kaa dis 25 
Hartford meaies Oe o....dis 20 
flumason & Beckley.....dis 50 
WMNUOO. occiss ce vas dis 5 
| Magnetic Tack, Nos. 1, 2, 3, 
$1.25, $1.50 and $1.75, dis25%&10 
Nelson Tool Works dis 40&10 
Warner & Noble’s .......dis 5 
min’s...... heeciesh buena ee dis 15 
Hatchets. 
Buc se e . Shingling, 


8, 
Bp yn $7 ‘, $8 00, $8 50,dis 3314 
Claw, 


Nos. 2, 3, 
B dozgs 3.98 7 7: 3,39 25, dis 3344 
| Lathing, 
Nos.....1, 8, 
Pdoz $7 50, $8 08, $8 50, dis 3314 
Hinges. 
Champion double acting 
spring hinges ........dis. 306 


Screw &Strap 8@l2in. . $5. net 


Gravity Locking Blind 
Hinges, Sargeant & Co. 70&10 
| Clark & Co . 70.%10 | 


Lock.. 
Whipp e Mfg Co 
Norwalk Lo Co 
Nails. 

10 to 60d 1) eee 
ee eee 
6and7d....... 
| 4 and 5d. 

8d 

2a 

3d fine 

2d fine 

% inch 
4d barrel 
1% inch barrel nails 
| lig do do do 

1 do do do 
» do do fet) ‘ads 
Cut: pikes, all sizes....... 
Clin a « nails, all sizes 
cools and box nails 
| Finishing nails, 
} Tobacco nails, 


CMe ee coOK ONE 
pa chet aa rine ah a 


~»” 
= = 





Nuts and Washers { Valves. Dis. COPPER. 
Nuts, square........ 73g¢ off list. | Jenkins’ Patent a Valves. 85 Pie Radian “Te BiG eee 10 
Nuts, hexagon......8¢. off list. | Globe 40 | Lake ngot........... 164@ Te | eee. | ok, b oom flog AT vind BO 
Washers.... ....... -7e off list. ; « susaiee Packing * “99 | Baltimo? e........... 15% 366 | | Table cutlery. PO reer eeees ° 
Nuts, Bolts, ete. Vises. Arizond ............ 10 Gil | Seas anriee cheek ia 
ee & Hex. Nuts ..8 off list Solid Box. ise 08. daly} | Sheathing Brazier Copper, | Pike and cant hook........ 9 
= aumees Sets . 10. phe list ’ y dis 40 a Lying ete. pn Coal and granite.......... 8% 
achine Rr tays cs chs $870 | eee ieee ies a ee aes 81Ze8, 16 OZ. per sq. 100 eninge 
CL a eee dis 7 and over. per lb.......... 80¢ ye 
Boiler Patch Bolts... et list | hs ences Meee cae eee wR 2 se | SCRAPIRON AND 
d Picks. | Selid, Wilkinson’s......... 133% | Brazier’s Copper, ordinary OLD METAL, 
Railroad, 4 to 5 lbs. . doz #6 60 | Parallel, Parker’s....... dis .0 sizes, under 16 oz. and 
5 to 6 lbs.. 7 20 4 “ impson ........ dis 20 over 12.0%. per sq. foot, DEALER’S -CLLING PRICES, 
to 7 Ibs.. “« Prentiss........ dis 15 per |b. 32c Net ¢ Tons; 
7 to8 lbs.. 8 10 | Saw Filers. Hopkins’ Brazier’s Copper, 10 0z and No. l wrou — Sh $20@2? 
Railroad we Pick. B doz $17.50, = 10 12 oz. per sq. ft... per lb. 34c | Sheet and $6 os logs Ze 
8 lbs. .doz a 80 | | $ Wentworth’s 00 | Brazier’s Copper lighter than | Cast scrap,(Ne. 1 heavy) el) 
Mill Picks - ty ak ies 6 « eR .dis 45810 10 oz. per sq. ft...per lb. 36¢ | Cast Scrap (Stove Plate) 815 
Planes. ri “owell fiand Vises...... dis 20 | Cireles less than 84 inches in OLD 7 Sgtea 
Ohio Tool Co ....:... ees: dis 20 | Richardson’s Vise and An- diameter . per lb. 33c 
2 dis 25 fei olds Aire eget ire dis 25 Cuan 84 inches in diameter | Qi8 98 Peper lb 5 have rome aan 
Bailey's Pat. Adjstbledis 20@10 Wrenches. and over .-....... per Ib. 30¢ | al ren ; 
seneeaky fancy ........ dis 15 | Coe’s genuine.. ....... 50 — poe | Tigh Brass ver ree 1@ 9 
Ogonta 202000000001. din 85 | Sracemies ao nad 10 Sais gp | Locomotive Fire Box shects | Setap Zinc per ty. ---. 3A 
. 4 0. AUG VOT ID § 6. eee 5 
Rivets. | P.S.& W. Mechanics dis 50&10 | | Sheathing Copper bmg = © | Heavy Lead per B® ....3:;, 4 
Agricultural dis 20 nt ade 
| ee dis 40| Agricultural ....... ...dis 20 | oz. per sq. ft... per Ib. 28¢ | Oily driliings........... .11 50 
Tineed......5,:...:-.. ee Wire. Bolt Copper......... er lb. 80c |Wast borings............. 11 00 
POGUE i 5. dcisecia- 6 1 dis 5)/| Brassand Copper........ dis 25 | CopperBottoms per tb 31@32c | Machine shop wrt turnings $15 
0 pper 
Rules. Bright & annealed, Nos. 0@ 18 | No copper is Sheathing except Axle turnings ......... 17@19 
| Stanley...... .. . dis. 70 &10 dis 14x10 inches,and not to exceed | Mixt turnings...........,.., 
: rr ss Nos 19@% 34 oz. to the sq. ft. | Burnt castings... ..... 10 
Squares. Dis me Tinning. | Malleable iron ........... 10 00 
Steel or iron, case lots...... 5u “ Nos. 27 @ 36 14x48 per sheet 6c | ano fo 
Try squares and T bevels... .40 dis 65 All other size sheets,24¢ per PIPE, WROUGHT. 
Spikes—WROUGHT CeiPanizeas Noe ikmate sles d a ‘ie or ae both lg Standard Wrought Iron Lap 
. . - T 
wr otee: -ae (& + ae ee axe (* ‘pate. dis 40@424, refonine the Mhove amount | Welded Steam and Gas Pipe 
do do do %,7-16& %in 8 Tinned, Nos. entrees =! | LEAD. | o8al 8/8 eslesale ; 
Shovels and Spades. Tinned Broom Wire. Nos. | sogls eles F Ss Slixe 
Ames’ new list, July 1 18@25..... : Amere’n, 5 ®. Basse SEs Saclsas 
781 vans 15 | Amneated Fepee, Noo. 8 | BRE BP OKC die oper ct | SSE Gas 52u\2e5|s™m 
Qc eee weer een eeanee . | | Ro -_ 
Old Colony . HEE CON dis 26: °) MA. be iwccs ” dis 55 Fipe. gn 8 re My cos Ae Pe " an deals ee BS 
Remington's (Lowiai’s |, | Apnenled Grae, Now. 10% | Binctinoa apr Wsediolope' &t| | | | awl a 
elec gl gay > bated 6 dis 50 Galvanized Telegra hy, siaiear’ ferrionvre ye es > - ae 
Coenen ii ineis.9 dis é Nos. 7 to9....... . * Chile Shot... ....... 8c | %- | 7 | = * 6 
Rowland’s...... -dis 40 and 10 | Galvanized Telegraph, remem a 2+ | 13% 19 4 85 
Griffiths... ... .... dis 40&10 | wh BPP BAT oF b8Ke Babbitt Metal HM: | 13%) b| 1.05) 1.18 
Pa heb aR Telegraph, N : |r. | | 98) 18) 1.67 
Sad Irons. | 12 grap i 0- Ba — it Meta), No. 314 XX... 42| 1%. | 27 | 40] 1.66) 2.96 
From 4 to 10 lbs. per Ib 8% net | _12.--..--...----2... b10%¢ | PB obit Metal, No.2, 16 XX_.46| 1%..| 38 | 47] 1.90] 2/60 
Self- Heestin ® doz $9 net | Fence staples. Ib 534@5%c bbit M N [Sos 5 aR] stale § 
"Tailors .@ doz $18 net | Fence Staples, galvanized, | ,appit Metal G.. 90| 2%..| 75 | 100) 28| BIT 
Gleason's Shield and Ib 7 i 40 Babbit Metal B.S ae) 8. | O88 | 1 80| 3.50) 7.55 
Toilet ... dis 25 | Stubs Steel Wire $6 00 todis 3° | Bannit Metal, A. ..........82| 8%. |125| 170] 400] 9.05 
Mrs. Pott’s Irons, double Barb Wire, painted ..... a 68 Dis percent. | 4 ..1 150 | 2 05| 4.50) 10.73 
ib agaaetele pega dis 35 | Barb Wire, galvanized .. 4c | 4%..1175| 240) 5.10] 1949 
M rs. Pottalrons, sauare eri tee fro , oak aT TKS ete | 5 4 295| 8 00) 5.56) 14.56 
“< SpE . .dis 35 | _, in. at 9c to 1% in. at...... 6 ..|275| 400) 6. 
Enterprise Star }1ons....dis3h | Best Selected Iron Ropes [RON AND STEEL. | fics |... 7 2 38.00 
Combined Fluter and Sad —_|_-- from 8-16 in. ate. to 114 Flat Bar. | 8 ..)475 | ...-| 8:62) 28.00 
BRS 5 n0<0 0 ® doz $15, dis15|; iM. at ..... ¢.....-.....05. 88 | 134 to 4 by % to) inch 210| 9 ..|650| |...| 9.68] 84.46 
Saws. TINNER’S STOCK. |X too by ix to inch 350| 19 -'\1900| 217] 127) 2.8 
iets at. 9 dis 20 i & . . 54.65 
Disston’s Cireular ai gitis ? Tin. “ 1 1% by 3 to 530 | Discount, car load lots, 70 
isston’s hand panel, rip @NCA,.......... perib. ° @ pers en ASS :.-:---- |and5 percent L ' 
ETE Ee fis 20 | Straits... 2... Be | % M and % by % to%..... 250 | load 6 oy vier ie 5 
Bovnlen’ 8 lightning arene — Bila ieee oe Wwe 1 to1% — 2 20 | 
cut, new list. ......... ar Melee RE . 26c has -ra*tes . ‘ 4 
Boynton’s circular and Tin Plate, Su tonne ERB 2 = COAL, 
m Rae ppl eee dis 40 IC 12x12 charcoal]... ..... $6 75 3% to 4 me Li SeRt) HF 5 elses 3 10 | WHOLESALE. 
oynton’s ice........... edis 25) IC 14x20 do ........ on de 4 5 «tp lll CEOS AS | Wholesale f. b 
Boynton’s lightning hand 2 Be a “Geo 8 50 | $34 to 444 7 oe i at Cleve 
panel andrip.......... dis 25 | DC 12x17 do 7 00 | 4% tod Eig - $80) Carbon Hill ae *M 
Livingston’s butcher and | DX 12y%xlido_...... 9 00 Square. = w . an onday 
kitchen... dis 20 | DXX, 12x17 do. 1100/1 to1% inch ...  §30'| wane a s veae 
Livington’s framed wood | DXXX, 12x17 do........ 18 00| 2 Mette sg fe: . 230 | Palm. a lewis 7c TEO3 95 
Nos. 101 102 108 104 105 |IC,20x8% do ........ 13 75 | 9% to 3% 300|beieraie 8 25 
doz $108 50107.506.20net |IX,2ux2 do  ...... 1725| %to4 O90 Pitan oe norte i+ 
Peace circular & mill...dis 40 | IC, 14x20, Best Roof. . COO 0S to: Mi x smc iitdas 2 20 Sali ; ville Seger peer 
Peace hand panel and IX, 14x20, ee nntee 7 75 | Te inoville aS eee ers 
ok Eres dis 25 | 10, 20x28 do... 12 00 | Mepes Mend. one aE 5 18 
eace an saws, a L 4 x Oe aa tas 15 50 1% to 6 i ane 416 inck 3901 ceiasten ee 
Widths.:...5. .....0:- dis 10 | IC, 10x14 Best Coke.||| 6 00 | 1 *to ls beiig and S18 to 340 proto 
Scales. Solder. "« to % by % and 5-16 do 260) Anthracite chestnut... 5 49 
Hatch, Counter, No. 171. Halt and Halt, ia bars......15 % to % by 4 and 5-16 do 300 Mas eetAtL-—Delivered, 
doz. $42, dis 87 pian eet 8 4G ote 14 | Half Oval and Half assilion Nute . $4 00 
Union Platform...... $6, dis 45 | Spelter Solder............. 25 | Round, % s 
Fairbanks’ .... ..... dis 20| Pat Planished Sheet [ron | Wa n box iron & and % 3 70 | Carbon will ‘and Monday 
Buffalo Scale Co...... IB EY sarin See cet per lb 10 8-10¢ -10e per Ib extra will be | ,, Creek, lump 
Forsyth Scale Co.. Yoo ty: | PRR oe 9 8-10¢ | ones ed for cuttin 4 | Carbon Hill and Monda: 
Howe’s. - dis 20&10| Nos 10 15 21 2 |} Ns © Sapecifes | Creek, nut . ay. 
° ) rs ree 
Chatlilon’s Eureka...... dis25| to 14 20 %%& 2% . Light Band. | Straitsy ille, lump... 3 75 
Family Un versal..... .dis 50 | Com 8-40 8-60 8-75 38-95 | 13 to6 by % to 8-16 ae | Straitsville, | EMP TTS 
Scale Beams....... .dis 883, &10 | Char 5-60 5-60 6-00 6-20 | *® y -16. 270) Palmyra, lump 4 50 
I Dis | Sheets over 28 in. wide Kc Hoops. 75c less on cars by car load. 
Z , extra. liu to? . Nos 16 to 18 3 19 | AnthraciteStove andChest- 
Flat head iron or steel Zi 1% to 4’ do 13to15.... 300| nut 6 
[new list] per cent dis.50&10 | aed | “44 Oh canes | Egg and grate 6 00 
Flat head brass ......... 50&10 | Sheet, cask... ..... To | 1-10 extra for each gauge ‘Sw: . 
Bound head iron or steei45&10 | Sheet, open.... .... Tc | Ughter aes a 
ound head brass..... 40810 | — sheet Iron. 
| Brass os | Silver ca yped. 30 | BRASS, Ho to A SS A 370 1 lect cake — eter ih 
Japanned, list of Piain Cash prices for Roll and Sheet | yu? 0 erste y coon ee 
| Screws 40\% i Noxz/... 4 10 | Sperm,winter bleach- 
Cc Brass. For less quantity than | yo 98 450 | "ed per gal 1 38@1 35 ’ 


| 
| 
| 
| 
| 
| 
| 
| 


> h Bra 2 > DDT 
wag, taper points........ 3 | All Nos not ¢ inner than )o | English Steel. | tet per al pra 
fh O>: giant epee | No .28.wi in. | a Ss 
Machine, fat heady pie oi ae He Trney cnne 3 is not et | Bess cost... 7 P wh ihe ee aor tapes ~ use a. 30 
round head, iron 50 | All Nos to No. 28 inclusive | Round in & ia an 
i eae = | s No. ’ mac hinery ° lve | do Noldo 74@i7 
| Bene hy = ase” ‘ae | pad widens over 14 to 20 in. ak | Swaged, cast ; 18¢ do No2do Osens 
| ths < est double shear ... 154¢c | Tallow oil 72@76 
OO See 10 | All Nos to No. 28, inclusive, ) Bi tap iat — allow 0 7276 
wood, hickory .... .20&10 | an’ 4 widths over 20 to 30 in’ Refined tool weal? 8c rs re ” _ ae 
Tinners’Tools & Machines. | inclusive .... . 88 | Spring calking 74@7%c | Linseed oil, raw 57 P 
Machines(PS. &W. ) list add 10 | epee lb advance on each German steel, best 5 lle do do boiled . onges 
Tools \P.8.& W.) ......add 20| i ve Nos 28 to 38, in- | = pet . ee Cotton seed oil white 62@ 65 
Plumbers: Steam and Gas | . 3d quality % | do do yellow 61@ 64 
Fitters’ Supplies. | Aeeeee Sinner Daake.8 al) Sheet cast steel, | West Virginia lubri- ° 
Wrought tron Pipe ....diet 70) sheets 24x48, a ---08C | quality .... 1be¢ | cating bs deg 1Pe@%5e 
Mal'eableIron Fittings, . list | Sheets 24x48,and all sheets 2d quality l4}eC | Parafline ol winter 
Grey Lon Fittings ....dis 50 out to particular sizes and 8d quality ......... 125¢¢ | _ pressed 22@25 
is “= . A LLCS, | Machi £ 32 
\ arco Brass 4 ey ¥ yA = width wider than 2 inches 37¢ American Steel. one my ; bcc = 
Ludiow Gate Valves dis 20 | Low Brass. | Best brands of refined Miners’ oil a 59 
Register Gauge Cocks net | 0¢ | 4¢ pr lb. morethan High Brass | cast steel, % to 2 inches. .12c | Drilling oil . 40 
Montg’ry Gauge Cocks $1 each Gilding metal 8c per lb. more | Crucible ok sssereeree-s-» 26 | Turpentine, per gal ‘ 45 
| Steam Gauges dis. 40 than High Brasa | Upen-hearth ditto ... 4kc | 
Steam Guages 5 in. net dial Platers’ or Gold Metal Hammer cast steel ... 9c 
g | 
per doz 30 00 in Bare 480 | ones cast on sa) Vee GLASS. 
Scotch Glass Tubes.... dis. 60 awet . mer and open- 2 
Tools.... ; : special. Planed or Polished. . Bie | | hearth spring : 5e we bod Of 50 Seas) 
Duplex Injectors... . net. For Slitting | Ditto plow digo | 6x8 to l0xis. eg pepney 
~~ zee Fittings, Mott’s | Metal in width in. to 4 in. to | Steel boiler plate 64@7e | 11x14 to 15x24 850 
2 Oe ten pee dis. 30} No. 28, inclusive, 1¢ per Ib.,| Bessemer machinery 5 @6c | i4¥a4 to 90x98 
| Sinks, Mott’s List.......dis. 25 advance a F | qeeenes and eerie T4@T eC | beh to re ia 4a 
Copper Bath tubs, sinks, | Metal, in width 2in. tol in. | Tire «--..... - Bb | ges x! 
Pe HORS dis, 25 | thinner than No 28,2c per Ib | Sleigh shoe | 3x88 to 38x44 ie is 
Gg eased. Iron Boilers aa advance | oshemer Staak Wine | 26x46 to 30x50 14.00 
caifes. : d is. 50) Metal, in width 4 in toxin | . | DOUBLE THICKNESS Dis60810 
Marble Slabs, Counter- _| thinner than No 28, eper lb | X tol by 3-82 .-. 446 Bt! 6xs to 10x15 117 
sunk net per ft..... $ 1 25) | Metal f & to 1 by rs to 5-82 . 4h tb | 11x14 to 15x24 t" Silane ot 
Sheet and Tahk Rivets. — eb. — ieee and less, | % to 1 by 8-16 to % ... 44¢ # Ib | 16x24 to 20x28 1b 75 
* Norway.” | Miscellaneous Cast Steel, | 15x34 to 24x30............, 17 25 
All sizes.... ‘a dis, 16 | ABY < — apere bape | cut to | Auger and auger bit. 1 = pod oy 7 ee 6 ) 
Boiler Rivets—* Albany.” pound. AE OPE rED ane 19. pe, Axle steel for wagons......7 x36 to Mxt4 12% 
































































































Coach, patent Gimlet Poiat, 
; 65 


list per 1.0 100 Ibs. add Be per lb, 


| Whale, winter bleach- 














| da, 96, 11-16,and % in. diam.5 50 Frog points and plates..... 8 Dis 70 








i2 rHE TRADE REVIEW AND WESTERN MACHINIST 





[May 12, 1883. 











EVAPORATIVE TESTS OF BOILERS. 


[Concluded from Page 8.} 





sults. Two tests were made of each boiler, the 
first called the capacity test, in which the boil- 
ers were fired with full draft, and the second 
the economy test, in which the draft was check- 
ed so that the fires burned only about three- 
fourths as much coal as in the capacity test. 
According to the figures, two of the boilers 
superheated when driven fast and primed when 
slow, two primed when fast and superheated 
when slow driven, five primed more when fast 
than when slow driven, and one primed less, 
three superheated more, and two superheated 
less when fast than when slow driven. The 
Galloway boiler which was tested both with 
anthracite and with bituminous coal primed in 
both tests with anthracite, and superheated in 
both tests with bituminous. These results are 
in many cases so different from what might have 
been expected as to throw serious doubt on the 
accuracy of the tests themselves. The total 
range in quality of the steam was now over 18 
per cent. of priming to 71 deg. of superheating. 
Only three of the boilers tested showed a prim- 
ing of over three per cent.,and the the prub- 
able error of the test itself is supposed by good 
authority to be equal to this percentage. This 
all tends to show that figures obtained from 
priming tests must be received with some 
degree of allowance. 

t would be very desirable for vomparing 
records of tests of different boilers if engineers 
would agree upon some uniform method of re- 
porting results. I bave had frequent occasion 
to study the reports of tests, in which some of 
the data had been left out. I give below a sched- 
ule of headings which has been found conveni- 
ent in reporting tests, and the data under each 
heading should be filled out whenever possible: 

1. Date of trial; 2. Description of boiler, in- 
cluding square feet of grate and heating sur- 
face; 3. Duration of test; 4. Average steam 
pressure; 5. Average temperature of feed; 6. 
Pounds of coal burned; 7: Percentage of ash 
and moisture in coal; 8. Pounds of combustible 
in coal; 9. Coal consumed per square foot of 
grate per hour; 10. Water evaporated, pounds; 
11. Water evaporated per square foot of heat- 
ing surface per hour; 12 Water evaporated, 
per pound of coal, actual conditions; 13. Water 
evaporated, per pound of coal, from and at 212 
deg.; 14. Water evaporated per pound of com- 
bustible, actual conditions: 15. Water evaporat 
ed per pound of combustible, from and at 212 
deg.; 16. Rated horse power; 17. Horse power 
developed (at 30 lbs. water per hour from 212 
deg. to 70 lbs. pressure); 18. Horse power per 
cent. above (or below) rated capacity; 19. Tem- 
perature of flue gases, by pyrometer; 20. Force 
of draught, in inches of water column. 

The horse power developed is obtained by 
taking the number of pounds of water evapor- 
ated per hour under actual conditions, reducing 
this by means of the steam table and formula 
heretofore given, or by multiplying by the fac- 
tor of evaporation, to the equivalent evapora. 
tion from and at 212 deg., dividing the product 
by 1.034 (which is the ratio of the evaporation 
of 1 lb. from and at 212 deg. to the evaporation 
from 212 deg. to steam at 70 lbs. pressure) 
and 330. 

After having made a test of a boiler, and hav 
ing discovered that the economy of fuel is not 
what it should be, the next thing for the owner 
of the boiler or his engineer to consider is 
what are the causes which lead toa waste of 
fuel. In order for a proper consideration of the 
question itis essential to have a knowledge of 
the conditions necessary tosecure economy. A 
few words on this subject may not here be out 
of place. 

Briefly stated, the chief general conditions 
upon which economy of fuel in a steam boiler 
depends are, first, the complete combustion of 
of the coal with the smallest possible supply of 
air which will burn all the carbon of the coal 
to carbonic acid; second, the carrying into the 
chimney of the smallest volume of gases at the 
lowest possible temperature, which temperature 
however must not be lower than the tempera- 
ture of the steam in the boiler, and third, the 
smallest possible escape of heat by radiation. 

Complete combustion of the coal with the 
minimum supply of air is coincident with high 
temperature in the furnace. The temperature 





may be lowered by too great a supply of air| 
either through the grate bars or above them, al- | 
so by too small a supply, causing the coal to be | 
only partially burned, allowing the escape of 
smoke and of unconsumed carburetted hydrogen | 
and carbonic oxide gases. To secure complete 

combustion with a minimum supply of air two 

things are necessary, a good furnace and a good 

fireman. It is unfortunate that machinery has | 
not yet taken the place of the severe manual | 
labor of shovelling coal into a furnace, and at | 
least twenty per cent. of the fuel with the best 
furnace and the best boiler may be wasted by a 
bad fireman which might be saved by a good 
one. A good fireman is not generally appre 
ciated nor as well paid as he should be, for by 
his skill he may easily save to his employer as 
much money as his wages amount to. 

If there isa good fireman and a good furnace, 
and the coal is thoroughly burned, the next 
place to look for waste isin the boiler itself. In 
the first place the setting of the boiler, its flues, 
and oth>r passages of the heated gases should 
be so arranged that the currents of the gases 
will be caused to be thoroughly split up into 
small portions and to hug as it were the heating 
surfaces of the boiler, instead of being allowed 
to find short passages of exit to the chimney 
along the walls, where only one side of a current 
has a chance to touch the heating surface. The 
arrangement and position of the heating surface 
with reference to the position of the furnace 
and the direction of the currents of gas are thus 
of primary importance. 

The thinness of heating surface is another | 
condition ofeconomy. It has been experiment- 
ally proved that heat will pass quicker through 
a thin plate of iron into water on the other side 
of it than through a thick one. So also the 
freedom from scale is a still more important 
condition. Some experiments have indicated 
that 1-16 of an inch of scale will cause a loss 
of 13 per cent of fuel, } inch 38 per cent, and 4 
inch 60 per cent. The keeping of the inside of 
a boiler perfectly clean is therefore of the great- 
est importance in order to avoid waste of fuel, 
as it also is to avoid danger of explosion. 

The next condition of economy of fuel is the 
extent of heating surface. Other conditions 
being the same, the greater the extent of heating 
surface, the more heat will be absorbed from 
the heated gases, the lower temperature these 
will have when they reach the chimney, and the | 
greater will be the economy. Other conditions 
being the same the smaller the heating surface, 
the less the boiler will cost, but the more it will 
waste fuel. There may be circumstances under 
which the interest on first cost of increased heat- 
ing surface, and the value of the room occupied 
by it will be greater than the saving of fuel 
which might be made by such increase, but in 
ordinary practice, especially in Pittsburgh, it 
will be found that the saving of fuel would 
more than repay the extra expense of increase of 
heating surface. 

Mr. Chas. E. Emery, C. E., in the Report of 
the Judges of the Centennial Exhibition, before 
referred to, gives a table showing the ratio of 
the capacity and economy to the extent of heat- 
ing surface, which:I have reproduced in the ap- 
pendix to this paper. It is based on the high- | 
est possible rate of evaporation for the several | 
rates of combustion, assuming the water to be 
evaporated from a temperature of 212 deg. into 
steam at atmospheric pressure, that 24 pounds 
of air are used to burn each pound of combusti- 
ble, and that the gases escape into the chimney 
at 212 deg. ‘This table shows conclusively the 
great loss of economy due to driving boilers too 
rapidly, or trying to get more than a reasonable 
evaporation per square foot of heating surface. 

For instance: with 25 square feet of surface 
per horse power a horse power may be obtained 
with 3.02 pounds of coal, and with 9 square feet, 
with 3.23 pounds of coal, which indicates that 
to increase the heating surface from 9 square 
feet to 25 square feet would scarcely pay for the 
small saving of coal, but if only 4 square feet 
per horse power are used, which is not uncom- 
mon in this vicinity, the coal consumption rises 
to 3.77 pounds, a waste of 15 per cent. Ifa 
boiler owner will figure up the heating suaface 
of his boiler, and the amount of coal burued per 
square foot of heating surface per hour, this 
table will show what relative economy may be 








en no 


square foot of heating surface, and it will gener- 
ally be found that if his boiler burns more than 
from 3 to 4 tenths of a pound of coal rer square 
foot of heating snrface, unless he gets his coal 
for almost nothing, that it will pay to put in an 
extra boiler, or change the one he has for 
larger one. It must be remembered that the 
figures in the table of water evaporated per 
pound of combustible and coal per horse power 
per hour represent the best possible results, and 
they will rarely be reached in every-day prac- 
tice. 

Another condition of economy of fuel in a 
steam boiler is the circulation of the water with- 
in it. As the efficiency of any portion of the 
heating surface, or the rate of transfer of heat 
through it is greater, the greater the difference 
between the temperature of the water inside 
and of the heated gases outside; consequently if 
the circnlation of the water inside is of such 
& nature as to continually sweep the hotter por- 
tion of the surface with fresh currents of water, 
it will render the heating surface more effective. 

The conditions of economy, however, are all 
reduced to the three first mentioned, namely, 
proper combustion of the fuel, so as to obtain 
the highest temperature of the fire, the least loss 
of heat up the chimney and the least loss from 
radiation. 

The principles of the proper proportioning of 
steam boilers are now well understood among 
engineers who have devoted attention to the 
subject. It is possible in regular practice. 
with a good boiler, a good furnace under it and 
a good fireman, to utilize 75 or 80 ver cent. of the 
theoretrial heating power of the combustible. 
There is therefore but little margin for improve- 
ment in the construction of the best makes of 
steam boilers in order to secure any greater 
economy. What is needed is the application of 
well-known principles of economy to every-day 
practice. The furnace under the boiler is in 
need of improvement much more than the boiler 
itself. A furnace for burning bituminous coal 
without smoke and at the same time without ex- 
cess of air supply, and without a steam jet, 
which shall be fed by machinery, or automatic- 
ally by gravity, and is not dependent for its 
economical results upon the skill of some poorly 
paid fireman is among the possiblities of the 
future. It may be that we shall come to gas fir- 
ing, using some form of gas producer which is 
not yet before the public. Improvements in 
this direction are greatly needed, and the for- 
tunate inventor who brings them into general 
use will reap a rich reward. 














to cost $25,000. 


Joun Bocktvs, Canton, has plans for an $8,000 
tenement block, to be erected soon. 


Ir has been definitely decided to erect a fine 
new M. E. church at Jamestown, N. Y. 


Ir is said a large canning establishment is to 
be put in operation at Middlebranch, O., this 
summer. 


Puians for a $10,000 Children’s Home have 
been approved by the commissioners of Summit 
county at Akron. 


Tue Leader learns that Vanderbilt is very 
much interested in the proposed elevated rail- 
way from the Public Square to Lake View Ceme- 
tery, this city, as it will give the Nickel Plate 
Railroad alithe advantages of a depot on the 
Public Square, passengers from Cleveland for 
Buffalo and Eastern cities being able to make 
connections with this road at Lake View Ceme- 
tery. 

Tue Morse Bridge Co., Youngstown, we learn 
from the News-Register, is engaged in extend- 
ing its plant and purchasing heavy machinery 
which will make it fully able to compete with 
the largest concerns in the United States. Last 
week they completed the setting of a large tu- 
bular boiler six teet in diameter which, with 
their previous boiler capacity, will give them a0 
abundance of steam to supply the entire works. 
Another important addition to the works is the 
erection of a heavy trip hammer to be used i2 
making eye plates which are an important part 





expected from such a rate of combustion per 


in the construction of a bridge. 








ed wet et 















May 12, 1883. ] 


THE TRADE REVIEW AND WESTERN MACHINIST. 





138 




























TRAVELERS’ RECISTER. 


Lake Shore & Michigan Southern. 


rRAINS GOING EAST, Arrive. Depart. 

From West. From East. 
Fast N. Y. Express..... *|} 85am *1 50am 
N.Y.,Bo’t’n & At. Ex. *7 05am *7 30am 


Elyria Accommodation 78 35am .......... 
pt.Clinton Accomd’at’n +11 00am ...... 2 
Buffalo Accommodation +11 00am fll 15am 
N. ¥ and B’t’n Fast Ex. *2 25pm *2 55pm 
Conneaut Accom’dation .......... +4 50pm 
Night Express.... ..... 710 10 pm 710 35pm 
TRAINS GOING WEST. Arrive. Depart. 
Frem East From west. 
Fast Limited Express.. *12 23 am *12 33am 
Mich. Ex. via Sandusky *2 50am *3 05am 
hi. Ex. via Sandusky. {635am 7 00am 
Mich. Ac. via Norwalk. +6 40am 
Conneaut Accom’dat’n. 78 40am... ...... 
Toledo Ex. via Norwalk 
St. Louis Ex.via San’ky 
Chi. Pac. Ex. via Nor’lk. 
Pt.Clinton Accom’dat’n 
Sunday trains for Nottingham—Depart 0:00 
a.m. and 2:15 p. m., return at 10:05 a. m. and 
4:45 p. m. : 
Reference marks—*Daily. +Daily except 
Sunday. {Daily except Monday. 
Cleveland, Columbus, Cincinnati & Indianapolis. 
ARRIVALS. 
No.2 Col. & Cin. & Ind’polis Ex. ....*7 10 A.M 
N>.8C.T.V. & W. & Clev. Accom. .10 30 
No. 12 St. Louis & New York Exp...*3 00 P.M 
No 6 Indianapolis & Columbus Exp10 20 
No. 4Columbus & Cincinnati Exp. .*3 40 
No. 10 Wheeling Express...........+ 7 15 
DEPARTURES. | 


No. 1 Cincinnati & Columbus Exp...*8 00 A.M 
N4. 11 Cleve, Indianap.& Wheel’g Ex 7 10 | 
No. 3 Special St. Louis & Cin, Ex.. .**1 55 P.M | 
Ho. ae te eee ees 
No.7C.T.V. & W. & Col.Accom ... 4 00 


+8 40am 
+1 25pm 
*] 40pm 
*7 05pm 








**This train runs daily to Indianapolis and 
St. Louis, and daily, exceptSunday, to Cincin- 
nati. 

Cleveland, Tuscarawas Valley & Wheeling. 
ARRIVALS. 

Wheeling & Cleveland Express.......7 15 P.M 
Uhrichsville Express.... ....... ..-- 10 15 A.M 
DEPARTURES. 

Wheeling & Cleveland Express....... 7104.M 
Uhrichsville Express .............--+.- 400 P.M 
New York, Pennsylvania & Ohio. 

ARRIVALS. a.m. a.m. p.m. p.m. 
Through from East.. 650 ..... ..... *7 00 
N.Y. P. & O. (Mah’g)l0 55 ...... 200 *7 00 
Pitteburgh Express... .:.. ..... 200 *7 00 
Pitts’ g& Yo’gs’tn Ac.10 55 ..... ..... 10 15 

DEPARTURES. a.m. a.m. p.m. p.m. 
be oe > E’tern Traim*7 10 .....  ..«.. 10 45 
N.Y. ae eee ae iets 58S 4 25 
Yo’gs’tn & Pitte’g Ac. .... 1100 ..... «.... 
Pittsburgh Express. . *7 10 *2 30 

Cleveland & Pittsburgh. 
ARRIVE. DEPAR 
Pittsburg & Whecling....2 30 P.M 825 4.M 
EE ok. sik nok eter a 7 30 200 P.M 
Alliance Accommodationl0 10 A.M 3 45 
Ravenna Accommodations’ 37 5 30 
Night Express ........... 625 a. +1140 P.M 
Newberg Accom’dation..12 10 P.M 11 00 A.M 
Newberg Accom’dation.. 1 50 P.M 12 30 P.M 


a + Night Express ruus daily, except Satur- 
day, by way of Wellsville, andj;on Saturday 
by way of Alliance. 
Valley Railway. 
ARRIVE. DEPART 


Wheeling Junction........ 10154.M 3830 A.M 
Cauton |. .25 Fishes en SRS 130 P.M 5 00 P.M | 
Wheeling Junction........ 615P.M 320P.M 


Special trains leave on Sunday at 8.25 A. 
M. and 4.20 P.M., arriving at Cleveland at 1005 
A.M. and P. M. 6.25 

Depot foot of South Water Street. 

Connotton Valley Railway. 
ARRIVE. DEPART 
PassOtIel. . A xis ccs cx seciees 800 a.m.810 a.m. 
ee 10 20 a. m. 200 p.m, 
PASRRREP 30. 44555 ah ea 635 p, m. 4 25 p,m 
Depot corner Commercial and Fifth Streets 
Cleveland, Akron & Columbus Railroad, 

Cleveland, Akron & Columbus Railroad, 
running over Cleveland & Pittsburgh Rail- 
road to Hudson, for Akron, Columbus, etc. 


ARRIVE. DEPART. 
Mail....... sora: veuneeeven 2 30 P.M 8 25 a.M 
EXpPOGe iio. us avi kon 7 30 200P.M 
Accommodation .. ..... 10 10 A.M 8 45P.M 


“The Nickel Plate.” 


ARPIVE, DEPART 
Local Passenger .........10 00 P.M 8 48 P.M 
Local Passenger.......... 918 A.M 6 55 A.M 
Conneaut Accom’dation. 9 05 A.M 4 30P.M 





TIME TABLE. 
CLEVELAND & PITTSBURGH 


RAILROAD. 


On and after Sunday, January 21st, 1883, trains 
depart from and arrive at Union Station, 
Cleveland, (city time) as follows: 
DEPART 
For the East--8:20 A.M.; 1:55 P.M., 11:35 P.M 

For Alliance--3:40 P M. 

For Ravenna--5:25 P M 

for Newburgh--10:55 A.M; 12:95 P.M. 

On Sunday for the Mast, at 11:35 P.M. 

rrain leaving for the East (week days) at 
1:55P M. has sleeping car through to Phila- 
delphia and New rork. 

Train leaving for the East every night at 
11:35 has sleeping car to Pittsburgh. 

On Saturday night the train for the East 
leaving Cleveland at 11:35 runs from Alliance 
to Pittsburgh via P F.W. & C Railway 

‘ ARRIVE--(Week Days.) 

From the East--6:20 A.M. ;2:25P.M.;7:25P.M 

From Alliance--10:05 A.M 

From Ravenna--8:32 A.M. 

,, rom Newburgh--12:05 p.M.; 1:45 P.M 
lime tables, raies of fare, through tickets and 
further information can be obtained from 

M. G. Carrel, agent, Union Station, or C. L. 

Douglass, No. 212 Bank street 
WM. A. BALDWIN, E. A. FORD, 

Manager, Gen. Pass. Agt. 
Pittsburgh, Pa. 


Blue Grass Route of Ohio 
TIME TABLE. 


The Cleveland, Mt. Vernon and Delaware 
RAILROAD. 


GEO. D. WALKER, RECEIVER. 
SOUTH-BOUND TRAINS 
























































Mail: Expr’ss.|Ace’m Ace’m 
Teave. 
Cleveland..... 8 25 am} 2 00 pm|345pm)....... 
Hudson .... ..| 9 40 3 10 2. 38 Geers 
Cuyahoga F’s.} 9 57 8 27 (5 an Cote 
ee 10 12 3 42 - I ee 
Clinton ...... 10 42 414 6 17 
Warwick..... 30 47 419 1 $6 » stv ....2 
Orrville ...... 1] 14 4 45 | ae Se 
Fredricksburg}11 45 5 17 ee eee 
*Holmesville..}11 55 5 27 SS re veer 
Millersburg ..|12 08 5 40 745 #«|5 35 
*Killbuck ....}/12 22pm] 554 | ..... 5 49 
ee ee 1 00 6 538 649 B 
Danville. . we 7 04 | 7 Ol 
Gambier. ....| 1 3l 72 7 21 
Mt. Vernon..| 1 45 7 38 eee 
*Mt. Liberty.| 2 07 5 eee 7 58 
Centerburg ..| 2 19 8 12 8 05 
*Condit........ 2 33 8 26 iy. dian 8 19 
*Sunbury..... 2 43 ae eee 8 29 
Westerville ..| 2 05 8 59 fi. ihe 8 52 
Columbus ....} 3 30 Dee Sere 9 20 
Cincinnati....{8 00 f......... SETS, Ma en 
NORTH-EOUND TRAINS 
STATIONS. |Expr’ss.| Mail. |Ace’m/ Acc’m 
Leave 
Ciucinnati..|......... ) SR Sa 
Columbus...| 7 20 am/12 25 pm)....... 5 15pm 
Westerville.| 7 45 oF? 23 i 43 
*Sunbury.. ' 8 08 111 6 06 
*Condit.....; 8 19 co 3a) See 6 17 
Centerburg | 8 33 Bre BS iis os 6 31 
*Mt. Liberty; 8 45 Be Pactgens 6 43 
Mt. Vernon.| 9 11 a Bec 7 08 
Gambier 9 24 a eter 7 2 
Danville 9 44 >) 2s Bee 7 44 
Gamk....~..: 9 57 Bee, SBE Se 7 56 
*Killbuck...}10 35 i te So 8 32 
Millersburg.}10 51 8 50 5 45am] 8 45 
*Holmesv’e.|!1 04 4 03 Bee pee ter 
Fredricksb’g/11 15 412 6 
Orrville... ..)11 50 4 45 > 2 
Warwick 12°14 5 10 W Me Melowdd.:. 
Clinton \12 19 5 15 ios eae 
Akron.... .. 12 50 pm] 5 43 See 
Yyahoga F’s| 1 02 6 01 8 33 
Hudson ... 1 20 6 20 Ee, ears 
Ar. Clevel’d| 2 30 7 30 cf) Pe 
*Stoponsignal. B Breakfast. S he: 
N. MONSARRAT, E. T. AFFLECK, 
Gen’! Supt. General Passenger Ag’t, 
Akron, 0 Columbus, O. 





Cleveland toNew York, 


New York, PENNSYLVANIA AND OHIO 
RAILROAD. 
‘Formerly Atlantic & Great Western Railroad] 


For New York, Boston and the East. The 
shortest and quickest route to Pittsburgh, 
Washington, Baltimore and the Southeast. 

Until further notice trains will leave the 
new Certral Depot, South Water Street and 
Vialuct,ss follows: 
7:I10A M LIGHTNINGEXPRESS (daily) 

. ei. sleepingand hotel coaches from 
Leavittsburg. 8:55 a.m. To New York, Albany 
and Boston withoutchange. Parlor car, Cleve- 
land to Salamanca. Arrives at Meadville 11:20 
a.m., (dinner); Franklin, 12:33 p.m.; Oil City, 
1:00 p.m.; Corry, 1:00 p.m.; Jamestown, ‘Lake 
Chatauqua) 1:57 p.m.; Buffalo, 6:15 p. m.; 
Rochester, 8:30 p.m.; Hornellsville, 6:40 p. m., 
(supper) ;Corning, 8:25 p.m.; Elmira, 8:57 p.m. ; 
Binghampton, 10:58 p.m.; Albany, 6:00 a.m.; 
Boston, 2:45 p.m.; arriving at New York, 6:50 
a.m. 

11:05 be NIGHT EXPRESS, (daily ex 

, eM. cept Sunday), Sleeping Coach 
from Leavittsurg to New York without 
change. Arrives at Youngstown, 1:45 a.m.; 
Pittsburgh, 6:15 a. m.; Washington 9:15 a. m.; 
Baltimore 10:34 p. m.; Meadville, 3:50 a. m.; 
Corry, 5:20 a.m.; Jamestown, 6:22 a.m.; Buffa- 
lo, 9:45 a. m.; Rochester, 1:10 p. m.; Hornells- 
villle 1:20 a. m.; Corning, 12:53 p. m.; Elmira 
1:21 p. m.; Binghampton, 2:50 p.m.; New 


| York 9:25 p.m. 
2:30 p PITTSBURGH EXPRESS, 
. elle = daily, through without 
change. Parlor Car, Cleveland to Pittsburgh, 
arrives at Youngstown, 5:00 p.m.; Pittsburgh, 
7:48 p.m.; Washington, 7:30 a.m.; Baltimore, 
8:19a.m.; via Sharon to Meadville, arriving 
7:35 p. m. 
4:25 Pp MAHONING ACCOMMO- 
. «Mi. DATION, stopping at all 
way stations. Arrives at Youngstown, 7:25 
p.m; Sharon, 8:30 p.m; Sharpsville 8:40 p. m; 
connects at Leavittsburg with train No. 20 
for Meadville and intermediate points, ar- 
rivesat Meadville, 11:05 p.m. Pittsburgh, 10:48 
p.m. 
7:10 A PITTSBURGH EXPRESS, 
. ei. —(daily) through without 
change. Arrives at Youngstown, 9:50 a.in.; 
Sharon, 10:55 a.m.; Sharpsville, 11:05 a m.; 
Pittsburgh, 12:45 p.m meturning, leave 
Pittsburgh, 4:48 a.m., 8:33 a.m., and 1:18 p 


m. and 4:20 p.m. 
11:00 A YOUNGSTOWN PITTS- 
. -M. BURGH Accommodation, 

stopping at all Way Stations, arriving at 
Youngstown 1:50 p.m.; Pittsburgh, 6:10 p.m 
Trains arrive at Cleveland, 6:50 a.m., 7:00 p 
m., 10:55a.m 2:00 p.m., and 10:15 p.m 

Bas This is the only route by which pas- 
sengers can reach Corry, Elmira, Bing- 
hampton, New York City, and intermediate 
points WITHOUT CHANGE. No change to 
Boston and New England cities. 

Baggage Checked Through to Ali Points East 

Bee" Through Tickets and information re 


ng. the route can be obtained at the 
Gnion ickei Office, corner Bank and Superior 





Cleveland, 
A. E, CLARK, 


UTS, 
J. M. FERRIS, Pass. Agt..131 Bank st., 


Gen. Man’gr, Cleveland Cleveland. 





THE NICKEL PLATE. 


New York, Chicago & St. Louis Railroad. 


The passenger equipment of this new trunk 
line is all new and is supplied with the latest 
appliances necessary to safe, speedy and com- 
fortable travel. 

Following is the time in effect January 21, 
1883, and until further notice: 





GOING EAST. 









































Local , Local ,|Con’eaut 
Pass’n’gr| Pass’ngr.| Accom. 
Ly. Chicago.: .. BUS | PAS 2S eee 
me. WORDRERONR ore: OF eo)... coe et ee ce es citeee 
ef Se ke ae SU Gee ee 
ae, 6) eee ere 2 
AE OIDOIC! 6 OD do ices ces vedan carade- 
~ ReGee ss...) O10 S24 bins. dic uke Set chp 
‘OCeTIN. .....) 6 9B fF8 0.54..2.%6 
eo a See ee 
a RS SS ee era ier 
Lv Bellevue....| 6 50 7 SGM, 3... Fees 
Ar Cleveland...| 9 20pm] 1000  |......... 
Lv Cleveland...|.......... 10 05 4 30 pm 
Ar Painesville. .|.......... ll ll 5 45 
a ae aren 12 03pm) 6 37 
© COMMONS... .08. 0k. cece 12 30 7 05 
ae. RE eee 1 34 Pen ae 
$6: AEE G, . 6 nS ode) 6s BO SS Nea dee se 
68 RRO ot BS os. Bio. Goes SPR Se 
GOING WEST. 
, Local Local | Con’eaut 
Passn’gr.|Pass’ngr.| Accom. 
Lv Buffalo...... 8 00 QM Aisciees ssi 
Agaeamkirk ....| 9 di go. es... 
| Se li 85 ee Leave 
* Conneaut ....| 12 35’)pm|.......... 6 30 am 
Senenots,....) 1:eea ae 7 00 
Ceemesville ..| 3 GB. Ae i. ec 7 55 
Seneveiand....| 3 I <-4:...< 3 9 10 
Lv Cleveland...}; 3 18 F:00 Giits4.-% -:. 
Be pollievuc....| 88 F's 2 ec. ... 
Bee eeplievue ....|... Givece hie oa ee. 
re, CPINOS. |... iccceeme ee E varAoe . c 
oy 6 tg | Ber ee, ae 
_- «se . jae 
s Wes Leipsic|. ......... 0 ie Sere eee 
** New Haven. | - egteanees . = oe 
“ Ft Wayne ...|.......... ORS Titans Rees 
OS TOARO. . 1. 6c caves 3 ey MRR ie 
oo... ae ee SS geeC PPPS 








Trains run by Columbus time, which is twen- 
ty minutes later than Chicago, five minutes 
earlier than Cleveland, and sixtenn minutes 
earlier than Buffalo time. 
For rates or infurmation, call on nearest 
Agent of the Company or address 
HENRY MONETT, 
Gen’| Passenger Agent, 
Hoyt Block, cor. St. Clair and Bank streets, 
LEWIS WILLIAMS, Cleveland, O. 
General Manager. 


ee Line. 


Cleveland, Columbus,Cincinnati & Indianapo 
lis Railway. 
The Great Central Trunk Route to 
the Ohio and Mississippi 
Rivers. 


Three Trains Week Days, 
TWO TRAINS SUNDAY. 


Leave Cleveland with Through Palace Coaches 
and Elegant Sleeping Cars for 


Columbus, Cincinnati, 
indianapolis, Terre Haute 
and St. Louis 
A7 ith out Change. 


™ This is the only line making Direct Connec 
tion with all the principal Trunk Lines of the 
East for all Southern, Southwestern and 
Western points, either by way of Cincinnati, 
Indianapolis or St. Louis for all railway towns 
in Missour1, Arkansas, Texas, Kansas, Ne- 
braska, Colorado, New Mexico, Old Mexico 
and the Pacific Coast. 


Equipment New and Comprising 
all Modern Improvements. 
The Best Roadbed and Safest Road 





1 
| 
Gen. Pass’r. Agt., Cleveland, Unio. AVING recent] 
Bee TL FO | H 


Railway, Somth Water strect and Viaduet, | To Owners of Patent Articles 


AND SPECIALTIES. 


added new tools I am 


better prevared to contract for thejman- 


ufacture of specialties, such as Gasoline or Oil 


Burners, Torches, Cutting and Threading 
Iron or Brass Pipe, Bolts, &c., by automatic 
machinery. Making special Taps, Reamers 
and Gears; Turret Lathes, Speed Lathes, Slide 
Rests. Sole manufacturer of Cuiver’s'Patert 
Automatic Cast Steel Bolt Cutter Head. Cor- 
respondence solicited, 
JAMES AITCHISON, Machinist 
8l 52 Canal Street, Cleveland, oO. 


OR SALE—BARGAINS IN MACHINRY. 





16-inch screw-cutting lathe, $200, second hand. 
lo-inch , “ 
18inxé6ft. “ 350, 
Power Bolt cutter, % tolin. 100, * 


Bolt header for blacksmiths, 25, * 
6 drill presses,......... $25 to 200, * 
[~7- engine and boiler, 80, second hand. 
° ‘7 “ec 

8 “ “ “ 275, “é 
10 “ it) “ 800, “ 
12 “ Ty ch) 350, é 
+ Eee dima complete, 175, a 
15 ‘s é ee 85, “ 
20 “ it) te 225, “ 
25 e “ oe 


800, new. 

Huron grindstone, mounted on frame, with 
pulley for power, $10. 

a cost $18, price $9, exhaust blower, 


Second-hand planer, $225; new iron planers, 
best in use, $675, and upwards, 
Boilers, 10, 20, 25, 30, 35, and 50h. p. 
500 pulleys, shafting and hangers to match. 
81 8S. M. YORK, 67 South Water st., Cleveland. 
is, SALE, a fine piece of property on Jen- 

; nings Avenue, of feet, near the 
Nickel late Railroad. Well located for 
building or manufacturing purposes. We will 
sell this at a bargain, and invite a call. 

A.D. MORTON & SON. 

326 Euclid Avenue, Room 6. 10 
OR SALE —A first class medium CIRCU- 
' LAR SAW MILL, new, never been used. 
Will be sold cheap. Address M. & Co., care 
Trade Review. 51-tf 


W ANTED—A good agent in every machine 

shop and foundry for the TRADE RE- 
VIEW AND WESTERN MACHINIST. Good com- 
mission; good pay. Write,.for particulars. 
Address TRADE REVIEW AND WESTERN 
MACHINIST, Cieveland, Ohio. 


ANTED—A position as SALESMAN by 
a gentleman who fully understands 

machinery. Address, F. H. D., care Trade 

Review. 51-tf 


A RARE CHANCE. _ 
MACHINE SHOP 


AND 


FOUNDRY 
- Ote SALE. 


Ok; to the failing health of the propri- 
etor of the Chagrin Falls Machine Sho 
and Foundry, Mr. D. Christian, the property is 
offered for sale at $3,000, half down, balance 
on easy terms. The machinery, patterns, etc., 
are worth more than is asked for the whole, 
and the real estate is very valuable, being lo- 
cated within ten rods of the center of the bns- 
iness portion of the town, There is virtually 
no opposition, and the circle of country with 
out competition is thirty miles in diameter, 
there being no competing works nearer than 
15 miles, and the surrounding country very 
rich and prosperous. A rare chance for two 
live young men—a machinist and a moulder. 

For further particulars address 

J. STRANAHAN, 
Proprietor Exponent, 

61tf Chagrin Falls, O. 

Or to the Trade Review Office, Cleveland, O. 


WEBSTER’S 
UNABRIDGED. 


In Sheep, Russia and Turkey Bindings. 
Latest Edition has 118,000 Words, 
and 3000 Engravings, 

(being 3000 more words and nearly three times 


the number of Engravings in any other Ameri- 
can Dictionary.) It also contains a 




















Biographical Dictionary, giving brief 
oted Persons. 


important facts concerning 9700 





in the West. 


sale at all regular ticket offices. 


E. B. Thomas, 0. B. Skinner, 
General Manager. .., Fraflic Manager. 
A. J. Smith 


Gen’l Fass. Agent, CLEVELAND, O 


; _ do not improve their oppor- 
tunities remain in poverty. We offer a great 
chance to make money, We want many men, 


their own localities. 


properly from the first start. The 


Expensive outfit furnished free No one who 
engages fails to make money rapidly. You 


only yourspare moments. 








streets; at office 131 Bank street, and at new 
Depot of New York, Pennsylvania and Ohio 


SON & Co., Portland, Maine. 


Tickets by this popular route for | 


people are always on the look- 
out for chances to increase | 
their gerne and in time) 
become wealthy; those who | 


women, boys and girls to work for us right in | 
Any one can do the work | 
‘ business | 
will pay more than ten times ordinary wages. | 


can devote your whole time to the work, or | 
Full information | 
and all that is needed sent free. Address STIN- | 


— --—— 






On page 1164 see the above picture of SHIP 
and names of the 24 SAILS,—showing the 
value of Webster’s numerous 


Illustrated Definitions. 


It is the best practical English Dictionary 
extant.— London Quarterly Review. 

Itis an ever-present and reliable school 

master to the whole family.—<S. 8. Herald. 

G. & C. MERRIAM &CO., Pub’rs, Springfield, Mass 


! 
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FOR SALE. | 
Second-Hand Machinery. 


On hand, ready for immediate delivery, viz : 


One Iron Planer, to plane 24 feet long, 62 in. | 
x 62 in. square. It is powerfully geared, heavy of all kinds of 
and in good order. | 


One Planer, to plane 15 feet long, 51 in. wide. IRON ROOFING i 


Very heavy and good tool. and 


Garry Iron 


Manufacturers 


One Iron Pls ner, to plane 12 feet long, 36 in. | CRIMPED ___ 
x 82in. In fair condition. AN CORRUGATED 
One Iron Planer, to plane 12 feet long, 30x30. SIDING, 


Fire-Proof Doors, 


i 
Very good. | 
| Shutters, {etc. 


One Pit Lathe, face plate 6 feet dia., with 
internal wheel full dia., external wheel 33 in. | 
dia., quadruple geared, will turn 10 feet dia. | 


The Largest Manufacturersof Iron Roofing in the World. 











reoofinge Co. 


IRON ORE PAINT 
AND! CEMENT. 

152 to 158 MERWIN ST., 
CLEVELAND, O. 





Send for Circular and 
Price List No. 85. 8 





and 22 in. facein pit, swing 60 in. aver ways, | 
48 in. over carriage, 21 ft 6 in. between cen- | 
ters. All complete. 
One Engine Lathe, will take 14 feet between | 
centers, and swing 53 1n. over ways, has hol- | 
low spindle, and is adapted for both turning | 
and bering, with countershafts. Complete. | IRON 
One Engine Lathe, will take in 11 feet, 6 | 
inches between centers, swings 48 inches over 
shears, and 32 inches over carriages. It has 
internal gear, and cross feed, with counter- | 
shaft. All complete | 
One 3 ft. bed, 9 in. swing Screw Cutting 
Foot Lathe. 


One Axle Lathe, Fitchburgh Machine Co. 


make. 14 
One Slotting Machine, 12 in. stroke, slots to 
the centre of 46in. Adjustable table and uni- | 
versal feed motion ! 
One ditto, 12 in. stroxe. Very good machine. | 





MOSER & THOMPSON, 


() 

H 
Corrnoated Iron Siding for Grain Elevators a Specialty, U 
Iron Ore Faints. \ 

) 


29, 31 &_33 River Street, 
CLEVELAND, OHIO 
Send for Circular and Price List, mentioning th is paper. 





MANUFACTURERS. 











One Combined Power Punch and Shears, to 
punch % pad %. and — 44 in. iron. | e 
One 12in Shaping Machine with traveling t, T ] i 
head, two tables, Lowell Machine Shop make. Lee onla 00 0, 

Complete. 

Three heavy Upright Drills, to drill to cen- 
ter of 36 and 40 inches. 

Three No.2 Pratt & Whitney Milling Ma- 
chines. .Very good. 

One No. 8 Pratt & Whitney Screw Machine. 
Very good. 

One second-hand Three Spindle Drill, Pratt 
& Whitney, to drill holes % to %& inch dia- 
meter, steel spindles 1-16 inch diameter. Coun- 
tershaft complete. 

One Ames 4 Spindle Drill,drills up to 5 inch 
Table moves up and down by foot. Without 
countershaft; furnished if required. Very 
good order. : 

One Garvin 3 Spinale Drill, drills up to % 
inch. Table moves up and down by hand or 
foot. Countershaft. Thisdrillis as good as | 
new. 

One Pratt & Whitney 3 Spindle Drill, with | 
countershaft and hangers complete. } 

One No. 8 Power Press, double action, for 
small work. In very goodorder. E. Brown, 
N. Y., maker. 

One Screw Head Slotter. This is an improv- 
ed maehine, and in good order. 

One Pond’s Double Milling Machine, in ex- 
cellent order. 

One No. 1 Brown & Sharpe Screw Machine, 
in very good condition. Size of hole through 
spindle | 4 in. Size of holes in revolving head 
1-16 in., and mills6in, inlength. with coun- 
tershaft, &c., complete. 


One Bolt Pointing Machine. Wood & Light. ‘ 
One Double ns Power Press, in good 
condition, being nea: ly new. No. 3. ; 


One Combined foot power Circular Saw, 
Mattocks, Sledges, &c, 


with gauge complete. New. 
Four Single Acting Power Presses, same as 
Send for Catalogue and 
prices to the trade. 71 


Leetonia, O. 








Manufacturers of 


above. 

Ninety Small Foot Presses adapted for but- 
ton making or any kind of light work. Will 
sell these very low. 

One amall Power Press. 

One 00 Fowler Press. 

tas” We ave offering je above Machinery . 
at figures which are inducements to. parties r ™ 
wishing to purchase. 81 J.W. Spangenberg. 

THE GEORGE PLACE MACHINERY CO. 
No. 121 Chambers and 103 Reavie Sts.New York 








W. C. Pendleton, 


Harmon Austin. 








Direct 
Attach- 
CUNARD LINE ment Say 
9 ae and 
(Established 1840.) "Five 
Sizes Belt 
LANE ROUTE. cae 
Royal Mail Steamers between Liver = naoees' 
rT r ® ips y ogs 
pool, Boston, and New York, calling at See clamp 
ork Harbor. both upper and unaer side of log. 


We build two sizes direct mills with or 
without top saw; filve sizes belt mills. All 
our mills have Lron Carriage, Friction Sets 
Hunt’s Dogs (which clamps both upper and | 
under sides of the log), log Turners, Sawdust 
Elevator, Log and Lumber Cars, ete. We | 





Two Sailing Every Week. 


AURANIA, CEPHALONIA, MARATHON, 
ATLAS, CATALONIA, PALMIRA, 
- BOTHNIA, PAVONIA, 
PARTHIA, SCYTHIA, GALLIA, 
BATAV:A, SAMANA, MALTA, 
izes New cork prary Ti otneetay | “+ the country. Send for catalogue. 
oston every Saturday. ates of passage $80 TOON RERO > KY 7 + . 
and $100, according to accommodation. Return | SPANGENBERG, PENDLETON &Co., | 
tickets on favorable terms. Steerage passen. WARREN OHIO. 22 | 
gers booked to and from all parts of Europe | 


yrs . VERNON H. BROWN 50. | 
“— rates. tNON H RO & ¢ ESRiIctTIrIoOnr 


| 
4 Bowling Green, New York. | 
Payne’s Automatic Engines 

: | 














$ | 
z | SOMETHING NEW IN DESIGN FOR 
. | 
Sj ' Double Dock 
2 * s 2 
oy) F Hoisting Engines 


The Engines are mounted on an A frame, 
bolted to a strong bed-plate, and by the side 


Reliable, durable and economical, will furnish | 
a horse power with % less fuel and water than 

any other engine buiit, not fitted with an auto- 
matic cut-off. Send for illustrated Catalogue 
No. 20 for information and prices. B. W:* 
PaYNE & Sons, Box 1436, Corning, N. Y. 7 


| er, making the most convenient double engine, 


ter work than any other of the same dimen 
| sions. 

} 

| 

} 

| 





FOR RAILROAD BRIDGE 


| Building, Pile Driving and other 

| Heavy Work it has no equal for ef- 

| ficiency. 

| For Circulars and information, Address 
Swi ; | D. FRISBIE & CO, 

Address, TAYLOR MFG. CO., Chambersburg, Pa. | 481, N. 5th St. Philadelphia, Pa. 62. 


(Please Mention this Paper.) | 






a antiiiittt 








HOISTING ENGINES, | 


| of the boiler, but not dependent upon the boil- | 


| taking up less space, and can do more and bet- | 





For Catalogue and prices, address 


J. W. PENFIELD, 
Willoughby, Ohio. 
Mention this paper. 81 


CEORCE S. PAINE, 


Practical Plumber 


AND GAS FITTER. 


Plumbing materials of all descriptions kept 
constantly on hand. 

362 Superior street, CLEVELAND, O. 

Telephone No, 866. is 








Eureka Band Saw. 





give more for the money than any concern in | We build three sizes of this machine 


with 26, 80 and 38 inch wheels. 
The two smaller sizes will saw hard wood 21 


in. thick, the largest 16 in. thick. They are | 


made of the best material and are well made. 
For further information address 


FRANK & CO., 
Manufacturers of 
WOOD WORKING MACHINERY, 
176 Terrace Street, BUFFAT.ON. Y. 































sued 


PICKANDS, MATHER & Co,, 


7 ROY ORD AND Pn, 


GRAND ARCADE BUILDING, 
St. Clair Street, 


CLEVELAND, O. 61 














| MACHINERY FOR 


Straightening and Cutting Wire 


Of all Sizes to any Length. 
Send for Catalogue. 


JOHN ADT, 


New Haven, Conn., U.S. A. 92 









F. 1, FREEMAN, Prop. JAS. GILLETT, Mangr. 
THE 


fEtaa Machine Works, 


Manufacturers of 


| High and Low Speed 
Stationary Engines, 


BOTH 
UPRIGHT AND HORIZONTAL. 


| Geared and Direct Attachment 


_ CIRCULAR SAW MILLS. 


STEAM PUMPS, 


IRON AND BRASS-CASTINGS. 


Patent Sets and Head Blocks for Saw Mills, 
and Machinery of all descriptions. I now have 
the agency for the celebrated 


Watertown Portable Engines & Boilers, 


andcan supply customers with anything in 
this line at very low prices. 


| Callat Works and see them in Stock. 


Also manufacturers of 


The Atna Engines. 


These are an oieely new style of Upright 
Engines, designed by F. I. Freeman, tad 
PATENT APPLIED FOR. 

They are so constructed that they can be sold’ 
for one-half the price for the ordinary style 
of the same sizes or power, consequent- 
ly they are by far the 
| Cheapest Engines in the Market, 
| And are warranted satisfactory in every re- 


| spect. They are designed ren ag ae A for Saw 
| Mills, Grist Mills and Hoisting Machines, and 











| are high or low speed engines, running from 
| one to seven hundred revolutions per minute; 
| are strong and heavily built, of the best mat- 
erial and workmanship. 

36 5> Parties interested will fad one in oper- 
| ation at the works. Call and examine for your- 
| selves. Sizes range from eight to one hundred 
| horse power. 

Also dealers in Gas and Pipe Fittings, Globe 
Valves, an 


Second-hand Machinery ofall kinds 
| Prompt Attention given to Repair Work. 


| Be Parties wishing to buy or sell second- 
| hand Machinerv will do well to call. 
Corner Vernon and Hudson Streets, 
(Opposite N. Y. P. & O Freight Depot.) 
WARREN OHIO. 43 





ASK FOR 


DIXON’S 


AMERICAN 


Graphite Pencils 


S— Soft. 
S M—Soft Medium. 
| M — Medium. 
H — Hard. 
V H—-Very Hard. 


| JOS. DIXON CRUCIBLE CO. 
Jersey City, N. J. 
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STEEL & IRON DROP FORGINGS. 


Bhyeys) Dies and Special Machinery: 
BEECHER & PECK, NEW HAVEN CONN 


PECKS PALDROP PRESS 
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THE : 


United States Car Co.'s 


SCREW LEVER 


Dump and Coal Car.. 


(M. VAN WORMER’S PATENTS.) 


SIMEON ‘BROWNELL, 
General Manager. 


FRANK BROWNELL, 





This Car has a Capacity of 
1S to 2O Tons 


AND CAN BE HANDLED BY ONE MAN, 


DISCHARGING ITS LOAD INSTANTLY. 


The device can be applied to flat and grain cars. 
The caris under perfect control at all times, and can be 
aeld at any elevation or dumped suddenly if desired. For 
construction trains,carswith this device would be invaluable 


The Mechanism is Strong, Simple and Durable 


The following Railroads and Car Builders are buildin 
cars with this Screw Lever attachment, viz: Clifton an 
Southern Pacific Railway, Kansas City, Mo.; Wilmington 
& Northern Railway, Wilmington, Del.; Northern Pacific 
Railroad Co.; Boston & Maine R.R. Co.; Gill Car Manfg. 
Co., Columbus, O.; Lehigh Valley Railroad; Gilbert Car 
Mfg. Co ,Troy,N.Y.; Wells & French Car Co., Chicago; 
Rock Island and Mercer County Railroad; Maine Centrai 


Treasurer. sateen ome tk Ret ged * soe Fone end ae = 
d 2 0°. 6 ; Ver 
ete sat nie: Bnoeed goal Gg 
. e r an ac e Co °> a me 
Saperintendent. GHIVE VIEW. £0. Railway Co., Cleveland, Ohio. sift ” , 
UNITED STATES CAR CO., 48 CONGRESS§ST., BOSTON, MASS. : 61 
.] 
































































































































Cleveland Foundry. 
CASTINGS 


For Machinery and olling Mills. 


Car Wheels _ | 


all sizes and kinds, with and without Axies. 


Chilled Faced R. R. Frogs. E 
STREET RAILROAD TURNOUT. J 
Nos. 9, 11, and 13 Winter Street. ar 


BOWLER& CO, = 
Keystone Steel Boiler Tube Cleaner, 


The Most Perfect and Durable Cleaner made. 
J.L. KELLEY, 
ERIE, PA. 









Send for Circular to 
Most liberal discount te dealers. 21 








LEETONIA, BOILER, WORKS, 


anufacturers of All Kinds of 
Boilers, Blast Furnace Stacks, Oil Tanks, Plate and 


Sees a wat ON Sane 


Prompt Attention Given to Repairing. 
Leetonia, Ohio. 74 








MANUFACTURERS’ DIRECTORY. 


Containing the address of the Manufacturers, Importers, Wholesale 
and Retail Dealers, Commission Merchants, etc., in 
Iron, STEEL, HARDWARE, Macurnery of all kinds, Brass Goops, Merats 
Toots, AGRICULTURAL IMPLEMENTS, PLUMBING, STEAM, and Gas FiTTine 
CarriAGE and SappLERY HarpwarE and Woop Work, Stoves, Biast 
Furnaces, Rotztrnc Miis, Forces, etc.; ARTISANS in all the Baszer 
Merats, and all goods manufactured from them 
Throughout the United States and British Provinces. 
This will be a valuable book to the above Trades and kindred thereto. It 


NATIONAL 
Exposition of Railway Appliances. 


To be held in CHICAGO from 


Thursday, the (24th day of May, 
Saturday ,.theasdofJune,’Sss, 


IN THE INTER-STATE EXPOSITION BUILDINGS, 
the largest and best adapted for the purpose in the United States, 











GOLD, SILVER, AND BRUNZE MEDALS FOR SUPERIOR MERIT. 





M@- An Abundance of Steam Power for running Machinery, and 
Tracks for Locomotives and Cars. 
(OF Scientific and Practical Tests by the ablest Scientists and care- 
fully Selected Committees. 
The Financial Stability of the Exposition assured by a Guaran- 
tee Fund of $50,000. 
The Proceeds, after payment of Expenses, to be devoted to Be- 
nevolent Purposes connected with the Railway Service. 
All material and articles properly coming under the head ot 
Railway Appliances or supplies admitted. 
For full information address the Secretary, care Grand Pacific 
Hotel, Chicago. 


E. H. TALBOTT, Secretary. LUCIUS FAIRCHILD, President. 
Commissioners: 


Hon. Lucius Fairchild, Ex-Governor of Wisconsin and late Minister at 
Madrid, Spain. 

George M. Pullman, President Pullman Palace Car Co., Chicago. 

Aaron French, Pittsburgh Car Spring Co., Pittsburgh. 

J. McGregor Adams, Adams & Westlake Mf’g Co., etc., Chicago. 

E. V. Cherry, Vice-President Post & Co., Railway Supplies, Cincinnati. 

A. G. Darwin, President Allen Paper Car Wheel Co., New York. 

O. W. Potter, President North Chicago Rolling Mill Co., Chicago. 





will be a large quarto and contain about 400 pages. Subscription price 
Five Dollars, and name inserted in capitals, Will be issued in the Spring. 
Send for Circulars giving particulars, advertising rates, etc. 


ANDREW BOYD, Weiting Block, Syracuse, N. Y. 
51 Publisher of N. Y. State, Pennsylvania and other Directories. 


Freight »« Passenger 


Elevators. 


L. §. GRAVES & SON, 
Cor.;Center and Frank Streets, 
ROCHESTER, N. Y. 


Send for our Catalogue, 





_ 





H. E. Sargent, late General Manager of the Northern Pacific R. R., 
Chicago. 

' James McMillan, President Michigan Car Co., etc., Detroit. 

Geo. Westinghouse, Jr., President Westinghouse Air Brake Co., etc. 
Pittsburgh. 

J. H. Bass, Proprietor Bass’ Car Wheel Works, Fort Wayne. 

E. H. Williams, Baldwin Locomotive Works, Philadelphia. 

Ww. S. Eaton, National Tube Works Co., etc., Boston. 









|Wm. Chisholm, President Cleveland Rolling Mill Co., ete., Cleveland. 
| Thomas M. Carnegie, President Edgar Thomas Steel Co., ete., Pittsburgh. 

W. H Doan, Pres. J. A. Fay & Co., Wood Working Mahinery, Cincinnati. 
_M. M. Buck, Railway Supplies, St. Louis. 

'C. W. Rodgers, Vice President Am. Live Stock and Meat Transportation 
Co., ete., New York. 

John E. Green, Vice-President Louisville Railway Supply Co., Louisville. 
|H. Clay Evans, Vice-President and General Manager Roan Iron Co., 
| Chattanooga. 

C. D. Peters, Railway Supplies, London, England. 


E. H. Talbott, President and Manager “The Railway Age,” Chicago. 
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MACHINERY, ELEVATORS, DRAGS, 
HOISTS, DREDGING MACHINES, pity 
NUT, 
SLACK and PEA COAL, SAWDUST and 
&e., &e., &e., 
manufactured and sold by the LECHNER 


ING CRANES, ELEVATING 


TAN BARK CARRIERS, 


HAIN BELTING FOR TRANSMITTING POWER. The only medium made that will transmit so nearly ALL the power applied. No slipping nor lost motion. 
J Especially adapted for driving HEAVY SHAFTING, ROLLER TRAINS in ROLLER and RAIL MILLS, TRACTION ENGINES, AGRICULTURAL 
MANUFACTURING CO., Columbus, 0. Also 
manufacturers of the LECHNER COAT, 
MINING 
TARY COAL 


mation send for circular. 





MACHINES, and power Ro- 
DRILLS. For further infor. 


62 





jore the public. Capital not need- 

ed. We will start you. Men, wo- 

men, boys and girls wanted every- 
where to work for us. Now isthe time. You 
can work in spare time, or Ese your whole 
time to the business. No other business will 
pay you nearly as well. No one can fail to 
make enormous pay, by engaging at once. 
Costly outfit and terms free. Money make 
fast, easily, and honorably. Address TRUE 
Co., Augusta, Maine. 


am fm, A week made at home by the in 
72 dustrious. Best business now be- 





CEO. C.. TRACY & CO.” 


Patent Law 


ND SOLICITING OF PATENTS. 
Blackstone Building, 
71 CLEVELAND, O. 


816 F Street, Washington, D. ©. 
Send for 140 page instruction book. | , 





F. H.C. MEY, 


Builder of 


Dryers for Grain, &c, 


Manufacturer of 
Elevator 
Bucket and Chain Belting 


For elevating, conveying and driving 
purposes. 
From 64 to 68 Columbia Street, 
BUFFALO, N.Y. 81 








The IRWIN & REBEER 
PATENT 


Expanding Water Conductm 
MANUFACTURED BY THE q Ne 
8.8.8. Conductor Co i 
LIMITED, : i Woe 

47 Federal St., Allegheny, Pa 


THE STanpDiInG SEAM al 
lows of an easy and secure} 
fastening, keeping the pipe} 
far enough from the wall to} 
make any overflow from the} 
eave pipe or head, run down} 
the spout, and not the wall ;} 
and will open, in case of} 
freezing, 80 as to prevent} 
bursting, and still remain} 
double-locked and water-} 














PRINCIPAL AGENTS. 

E. B. Badger & Son, Boston, Mass.; Noyes & 
Wines, New York;J. 8. Thorn, Philadelphia; 
John G. Hetzell, Baltimore, Md.; R. P.Gormul- 
ly, Chicago; F. Schmidt & Sons, Milwaukee; 
Shackelton Bros,, Cleveland; Patterson & 
Hayes, Erie, Pa.; G. H. Peters & Son, Buf- 
falo, N. N.; James Ackroyd, Albany, N. Y.; 
Witt & Brown, Cincinnati, ; Hull & Cozzens 
Mnfg Co.. St. Louis, Mo., and many others. 


_ CHUCKS. 


Thompson & 
Holmes, 


Manufacturers; 
JAMES D. FOOT, 
Agent, 

101 Chambers st., 
New York. 

A full stock of 
Geared, Scott 
and 
independent 

Jawed 
Chucks 
on hand. Send for 
Catalogue and 
discount. 54 








Railroad 








Established 1841, THE MEKCANTILE AGENCY. [94 Branch Offices. 
i . G. DUN & COMPANY, Proprietors. 

This establishment supplies (to subscribers only) all necessary information as to the 
standing, responsibility, etc., of merchants, traders, manufacturers, public companies, 
etc., through the United States, their Territories and British North America. Also, makes 
collections and attends to legal business generally. It is the oldest and by far the most 
complete and extensive system ever organized for the accommodation of bankiug and 
mercantile interests ard for the general promotion and protection of trade. Reference 
books published quarterly. Cleveland Office—Rooms 4 and 5, No. 121 Superior-st. Terms of 
subseription made known on application. R. P. CATTRALL, Manager. 2 





RIEHLE BROS. 


Track Scales. STANDARD 


| SCALER? 
AND ¢ 
Testing Machines. 


PHILADELPHIA, 
50 South 4th st. 
NEW YORK, 

115 Liberty st. 
ST. LOUIS, 
609 North Third st. 
NEW ORLEANS, 


142 Gravier st. 





The Bestin the 
World. 





is effectually heated without an extra damper. 
with cover plates, a complete six-hole stove is obtained 


a large ash-pan. 





S ecially Designed for the Western Market. 
OVEN 9. 8—20x2114x138 Inches, OVEN NO, 9—2?x23%xi4 Inches. 


Has peculiar and important features that make it the best operating stove in the market, 


and commend it to the favorable notice of dealers who desire a first class stove 


It is constructed wiih our patent flue, which descends in the rear and ascends in front be- 


tween oven and fire-box, forming a wide flue around back, bottom and front of oven, insuring 
an ezsy draft and uniform heating of all parts of oven. 


The Reservoir is of planished copper, with deep, stamped pit, protected with cast iron, and 
By removing Reservoir and supplying its place 


The fire-back is in three heavy interchangeable pieces. A water-back is provided which 


occupies the same space as fire-back, heats perfectly and does not retard the heating of oven, 
for reasons of the intervening flue between it and oven. 


The grate is hinged at its extreme back edge, and when dumped gives a clear opening into 
It can be partially dropped to remove clinkers from the front. 
A receptacle for the covers, when removed from top of stove, is hung onswing bracket 


under front hearth. 


Its neat design, nicely polished edges, nickeled panel plates and trimmings, give it a very 


attractive appearance. 


Send for prices. 
——MANCFACTURED BY—— 


Taplin, Rice & Co., 


AKRON, OHIO. 62 








: e Order direct from the 
fron Clad Paint Co., Iron Clad Paint Co., 
Factory 75 & 77 Central Way. Sec. & Tyses., No. 3 Case Buildi’sy Ana get the genuine 


Cleveland, Ohio. article, and save liability 


of suit for using an article 
made in violation of the 
patents issued to Wm, 
Green and now owned 
bv this Company. 


IRON CLAD PAINT is 
the most durable, 
most fire-proof, and 
CHEAPEST PAINT 
MADE. 


Furnished both Ory 
anu Ground In Oil, 


Used by nearly al! the 
Railroads. 63 

















ALMUND 


DRILL CHUCK. 


Sold at all Machin- 
ists’ Supply Stores, 
T. R. Almond, 
84 Pear] street, 8 
BROOKLYN, N.Y, 


4 
onwory ( 


1 nOeaTsS urenayat 


BOILER CLEANER 


AN AUTOMATIC DEVICE 


FOR REMOVING MUD 


AND 


Preventing Scale 
AND FOAMING. 


Patented 1875. 
Simplest, Best and Cheapest .*“‘ How to Keep 
Boilers Clean,” a 72-page book, sent free to 
any address, on sending yeur name on a Postal 
Card. James F. Hotchkiss, 






84 John Street, 
NEW YORK. 
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Self-Acting Boiler Cleaner, 


Warranted in Every Respect. 


Thos. Sharp & Co., 
Salem, O. 


Send for Circulars and Price List. 
Mention this Paper. 74 


Split Pulleys. 


A.H.Gray,Treas. H.C.Crowell,Supt- 
TAPLR-SLEEVE PULLEY WORKS, 
Manufacturers of - Taper Sleeve Wood Belt 
Pulleys, Taper Sleeve and Compression( oup- 

lings, Adjustable Dead Pulleys, Wood Pul- 
leys. Split or made in Halves,Friction Cluteh 
Pulleys, and Friction Clutch Couplings. 
OU can start a load with this 
clutch, at any speed, with 
ease and safety. 
ERIE, PA. 
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4 Cleveland Business Directory. | 


Cleveland Business Directory. 


Business Directory. 


Business Directory. 





Assayers and Aualytical Chemists. 


Hardware and Iron. 


Columbus, O. 


Steubenville, O. 





yUDSON, W, E, Ana ytical Chemist, 
A hee ” aes : 8 Cushing Block. 








———— 


Bass WM. & CO., Hardware, Iron, 
Nails and Metals, 148 and 150 Water street. 

VLEVELAND ROLLING MILL CO., manu- 
q facturers of Steel and Iron Wire and Steel 














Bolt and Nut Works. Tire. 
7] OTCHKISS & UPSON MANUFACTUR- Pe) ee ee 
[ ING CO. Manuf’rs. Machine, Plow « 
Elevator Bolts, Coach Rerews, MERICAN LUBRICATING OIL CO. 





Boiler Makers. 


“AMITH & TEACHOUT— (Established 1857.) 
S Boiler, Tanks, Stillsete. 644 Broadway. 











Bridge and Boller Builders. 





UCKEYE BRIDGE AND BOILER 

WORKS, mfrs of Arch & Truss Bridges, 
Boiler Tanks and Oil Stills. Bet. Wasson St. 
and Case Ave. 








Coal and Iron Exchange. 





JACKSON IRON CO. -Iron Ore and Pig 
Iron. Rooms8 and 9. Fayette Brown, 
Gen. Agent. . 


1 HODES & CO. Coal, Iron Ore and Pig 
R lron. Rooms 1 and 2. 








manf’rs of lubricating oils, 23 Euclid ave, 


AT. ADJUSTABLE WINDOW CURTAIN 
Cornice, manufactured by Strader’s 
Curtain Cornice Works. 


EYNOLDS BROS., manufact’rs of hand- 
cut Files and Rasps. Old files re-cut, 
Send for Price List. 








ORRANCE, D. W., Tool Works, manufac- 

turer of hand-made miners’ and stone- 
pag Tools. Promp attention given to mail 
orders. 








Wheeling, W. Va. 





ITY BOILER WORKS, manfrs of Station- 

ary, Portable and Locomotive Steam 
— All work warranted. Borger Bros. & 
40. 








Machinery and Boilers, 





RITCH,K. &. Metal Pattern Maker. Small 
machinery repaired. Lawn Mower sharp- 
ening a specialty. 42 South Water Street. 








Mercantile Agency. 


MvBeAy HAYDEN & CO., manfrs of 
ig ualleable Iron. Cor. Randolph & West 
streets. 








Erie, Pa. 


XCELSIOR MACHINE WORKS, Redman 

& Co., general machinists and manufac- 
turere of Marine and Stationary Tg 
Hangers, Pulties, Shafting, &c. Cor. 18th & 
Chapline streets. 








Youngstown, O. 


ELL, EDWIN & SONS, manuf. of Nail 
Kegs, Pat. coiled hoops, slack barrel and 
keg headmg and oil barrel stock. 








ALL ENGINE CO., limited, manufac- 
turers of Automatic Engines of 15 to 30 
horse power. j 





HE MERCANTILE AGENCY. R.G. Dun 
&Co. propriccors. 121 Superior street. 








Pattern and Model Makers. 





EID, J. C., Pattern and Model Maker. 
52 Canal Street., (Up Stairs.) 


OTTRELL & CO., W. L., Pattern Makers, 
58 Center street. 











ALLIBA, J. H., Iron Ore. } 
Diana Arcade Building, 101 St Clair st. 51 








Carriage Bolts. 





Mik COLWELL & COLLINS NORWAY 
BOLT CO., manufacturers of Philadel- 
phia Carriage and Tire Bolts. 








Stair Builder. 


Pe CHAS, Stair Builder; Hard Wood 
P Mantles and . Office Railing. Works, 49 & 
51 Canal street, Cleveland, Ohio. 





OBLE SEWING MACHINE Co. mannu- 
facturers of the New Noble Sewing Ma- 
chine. Send for circulars and prices. 








Geneva, O. 


INGLEDY, G. H. dealer in rough and 
dressed Lumber, Shingles and Lath. 


wae HOUSE, formerly Maitland 
House, James Morton, Prop. 


OD HOUSE} cor. Diamond and Market 
streets, Henkel & Bowman, Props. 

HE FORSYTH SCALE CO. Scales, Truk s 
Copying Presses and Express Barrows. 

















HE ENTERPRISE MACHINE CoO.,, L. L. 
Crane, Pres’t, manfrsof Machinists’ Tools 
and Machinery. Gear Cutting a specialty. 








Lima, O. 
"ian HOUSE, centrally located; iy 
. Pp. 











Meadville, Pa. 








Steel Stamps and Stencils. 





Church and School Furnture. 





AULHABER, GEO. manufacturer of 

School and Church Furniture. Fine Hard 
Wood work a specialty. Cor. Jennings and 
Scranton Avenues, 








Carriage Repository. 





REENE’S, J. O., Cone? Repository, 408 

Superior street and 52, & 56 Rockwell 
street, dealer in Fine Carriages. Repair shop 
in connection. 








Coal and Pig Iron. 





NDREWS, HITCHCOCK & CO., Briar 
Hill, Coal and Pig Iron. 122 Water Street. 








Dyers. 





ICHLMYER, A.,122 Sene“a st. Gentlemen’s 
and Ladies’ Clothes Cleaned and Dyed. 








File and Saw Works. 


DARKIN, W. H. & CO., Hand-cut Files and 
Rasps, dealers in Disston’s saws. No. 11 
South Water street. 51 








LEHARTY, J. H. & CO., Rubber Stamps, 
Seals, Stencils. 197 Superior street. 








Steam Furnaces. 


UYAHOGA STEAM FURNACE CO.,, 

Manfrs of Land and Marine Engines, Ma- 
chinery for Blast Furnaces, Rolling Mills 
Bessemer Steel Works, &c. Mill-Gearing and 
all kinds of Castings, Foundry, Machine and 
Boiler Shops. 











Trunks and Valices. 





JIABER, J. manuf. Trunk, Traveling Ba 
+ “and Ladies’ Fine Satchels. Sample trunks 
and Casesa Specialty. 56 Public Square 








Vessel Agents. 





EBB, H. J. & CO., Ship Brokers and 
Vessel agents. 17 & 18 Board of Trade 
Building. 122 Water Street. 








Business Directory. 





Akron, 0, 








Foundries. 

1) OWLER & CO., Car Wheels, Patent Chill- 

ed Frogs, and all kinds of castings. 9 
Winter. 

YLEVELAND MALLEABLE IRON CO., 
e manufacturers Malleable Iron Castins. 
J AKE SHORE FOUNDRY, Water and Gas 

Pipe, Light and Heavy Castings. Ala- 
bamast. 
rI\AYLOR & BOGGIS, successors to H. & 
H. F. Taylor, Iron Founders, 65 to 73 
Central Way. 

| \ITZSIMONS WM, & SON, Rolling Mill and 
KF Machinery castings. Rolls a Specialty. 
No. 435 Broadway. 























Hotels. 





OREST CITY HOUSE, cor. Pub. Squ. and 
A’ Superior st., Terrill & Ingersoll, Props. 
x EXNARD HOUSE, 
D. McClasky, Prop. 
XYEW ENGLAND HOTEL, Water st., W. 
W. Wolcott, Prop. Refitted and refurn- 
ished. 


QTRIRBINGEE HOUSE, between Ontario 
and Seneca sts. $2.00 per day. Hawley & 
langton. 
ITY HOTEL, Seneca street. H. B. West, 
proprietor. $1.50 per day. 

















° Hides, Pelts and Leather. 











ENNISON BROS.,dealers in Hides, Pelts, 
Furs and Tallow, 48 and 50 River street. 

















Hardwood Lumber. 


| 





A RTIN, J. . T. dealer in Hardwood Lum- 
_ber, Stone’s Levoe, near Central Way 








Lumber. 





Woons, PERRY & CO., manufacturers 
and dealersin Lumber, Lath, etc., 5 
Carter st 
ISHER, WILSON & CO., wholesale luin- 
ber dealers (pine & hard wood), rough and 
iressed umber, timber, lath, shingles, etc. 47 
Central Way. 

RAUSE,C, A., & SON, wholesale and re- 
tail dealersin lumber. Yards cor. Supe- 

rior anit’ Wason and 281 Merwin streets. 


_— 
_——— 











Lime Manufacturers. 


Rosser “LIME CO., manufacturers of 
White Lime; also dealers in Plaster, Ce- 
Ment, etc, 85 Elm street. 


KRON IRON CO., manufacture best Com- 
mon, Refined and Charcoal Iron. 
Mi ree We . C., Steam Boilers, Heavy Sheet 


Iron Work. Repairing promptly exe- 
cuted. 


APLIN, RICE & CO., manuf’rs. of Stoves 
and Hollow Ware, dealers in Tinners’ 
Stock,ete. Seetaiee ESS 
EBSTER, CAMP & LANE MACHINE 
no CO., Founders and Machinists, 12 Main 
street. 


KRON POLISHING & PLATING W’RKS 
Man’f’rs of solid leather wheels for polish- 











ers 





Alliance, O. 





cFARLAND, J. W. Engine and Machine 
Builder, and General Machine Jobbing, 





Buffalo, N. Y. 


SANDS, PAUL, Marine and Stationary 

Steam Engine Works mfr. of Grilling ma- 

ct ines, foot and power lathes. 70 Columbia st. 

MPIRE STATE ME’G Cu., O. F. Swift, 

prop’r, manfr of Fluters, Sad Irons, Spun 

Copper& Half Copper Tea Kettles. Washing- 
ton, cor. Ohio. 


HITE, L. & I, J. manf’r’s of Coopers’ 

Tools, Carpenters’ Tools, and ShipTools. 

Also manf’r’s of Planer Knives and Machine 

Cutters to order. 310, 312, 314 Exchange street. 

HE BUFFALO NUT AND BOLT Co.— 

([Limited.| Manufrs. of Hot Pressed Nuts, 
Bolts,Washers, Rivets, &c. No. 226 Ohio St. 














Bridgeport, Ct. 





roprietor 
m. Rich- 





OVELTY IRON WORKS, Mill work, 
Shafting, engines, Imperiai job printing 
press, etc. 


7D ELDEN BURNER CO.—H. S. Belden—B. 


Cuyahoga Falls, O. 


NNYDER, H. wholesale manu‘acturer of 
K Sash, Doors, Blinds, &c. Send for Price 
Lists. ’ nl SM Miia ge spel 
HE CUYAHOGA FORGE AND IRON 
CO. manfrs. of every description Car, 


Ober & CO. general jobbers in Castings 
of all kinds. 








Niles, O. 


TR asa? Bros., Manufacturers of Boiler 
and Tank Tron, etc. 











Olean, N, Y. 





YRICK BROS. & CO., manufact’rs En- 
a\ gine: and Boilers, oil drilling tools, rig 
irons, etc. 








Oil City, Pa. 





EID, JOS. Machinist, steam engine and 
: pump repairing. Brass and iron cast- 
ings, light and heavy, made on short notice. 








Pittsburgh, Pa, 





RINTING PRESSES. W. A. Bunting, 
manufacturers’ agent. Printers supplies, 
type, cards. 423¢ Sixth Street. [Up stairs.] 


Bir & GAZZAM, practical machinists; 
a 





gear cutting a specialtv. Rice’s Fee 
ter and Heater. 17 Wood street, corner 
First Avenue. 








Painesville, O. 





ORTH AMERICAN CUTLERY CO., man- 
ufacturers of Steel Shears and Scissors 
—best quality. 








Ravenna, O. 


Nag nr fname T. F., dealer in Agricultural 
Implements, farm —_ow hard- 

ware, seeds, fertilizers, &c. Cor. Main and 

Prospect streets. 








Kochester, N, Y. 





‘ OWE, JNO. N., mfrs. of Specialties, such 

as Machine forging, bridge bolts and 

— railroad switches, spike, mall, chisels, 
c. 


JALEVATORS for Hotels, Factories and 
Private Houses. J.S. GRAHAM & CO. 


XX7 OOD-WORKING MACHINERY. Send 
for Catalogue. J. 8. GRA HAM & CO, 


YD AZOR STROPS. Sole mfrs. of all kinds 
of Razor Strops. Ulseht, Linn & Co. 181 
N. Water 


Rheims, N. Y. 


REAT WESTERN CHAMPAGNE. Fin- 
est madein America. Equal to best im- 
ported. Has taken highest awards every 
where, and is used all over the Continent. 
Try a case, and you will have no other, Pleas- 
ant Valley Wine Co., Rheims, N. Y. 











Sandy Lake, Pa. 
D\BERMANN, W. 8. & SONS, manfrs. of 
the celebrated Ebermann Boiler Feeder. 

Send for Circulars and Price List. 








Toledo, O. 


Rin HERBERT, Machine Shop and 
Iron Foundry. 98 and 100 Erie street. 
OLEDO FOUNDRY AND MACHINE CO 
builders of Steam Engines, Circular Saw 
Mills and all kinds machinery. Water St., 
cor. Cherry 
USSELL [RON WORKS, mofrs. of Arch- 
itectural Iron Work, castings, pulleys, 
shafting and steam bending machinery. Cor- 
ner Water and Lagrange streets. 
TANDARD SAW_ WORKS, H. Bartley, 
manufacturer and dealer in Saws of every 
description. All kinds of Springs made from 
Sheet Steel. Reaper, Hay nives Truss, 
Springs, &c. made to order. 92St. Clair Street. 
NION Manufacturing Co., manufacture 
Sewing Machines, Wash-boards, Child- 
ren’s Wagons, Carts, Wheelbarrows, Sleds, 
Kitchen Wooden ware, &c. 
OAT BUILDING: Hepburn Bros., prop. 
Union Boat Works. ats of all kinds 
made to order. For sale or rent. Water Street, 








Zanesville, O. 


<= HOUSK, William Kirk, proprietor. 
$1.50 per day. 











Brattleboro’, Vt, 
A JOY FOREVER! 


ESTEY ORCANS 


Manufactured by 
J. ESTEY & CO., 
Brattleboro’, Vt. 











02 (Catalogue free on application.: 
DEAD-STROKE 
Power Hammers. 
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DIENELT & EISENHARDT, 


MAKERs, 
1306 Howard Street, Philadelphia. 


Improved Joint 


FOR GLASS, ETC., 
FOR ROOFING HOT-BEDS, 
GREENHOUSES, ETC. 


Applicable to Vertical or Inclin- 
ed Surfaces, with thick glass, 
slate or tile, 

Making the Roof Impervious to 
Water, Dust, Cold or Snow. 


Call on or Address WM. WARD, 
827 Broadway, 
Or E. W. Palmer, Cleveland Window Glass 
Co., 180-134 Champlain Street, Cleveland, 2. 


not, life is sweeping by, go 
and dare before you die, 
something mighty and sub- 
lime leave behind to conquer 


time.” $66 a week in your 
own town. $5 outfit free. Norisk. Every- 
thing new. Capita] not reqnired. We will 
furnish you everything. any are makin 
fortunes. Ladies make as much as men, an 
boys and girls make great pay. Reader, if 
you want business at which you can make 
reat pay all the time, write for particulars to 
fi. HALuetTr? & Co., Portland, Maine. 

















J. M. Allen, Pres. Wm. B. Franklin, V. Pres. 
J.B. Pierce, Sec’y. 





GEO. P. BURWELL, Gen.'Agent, 


246 Superior Street, 
CLEVELAND, O. 
A. C. CETCHELL, 
9 ; 











Truck and Driving Axles, Forging, Shafting, 





foot of Cherry. 


Chief Inspector. 
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18 THE TRADE REVIEW AND WESTERN MACHINIST. 
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SOME REASONS WHY 


The Trad Review and Western Masi, 


is Gaining Steadily in Public Favor 


a © <a 


1. It is live, energetic, progressive. 

2. It covers a field peculiarly its own. 

3. It is the only strictly manufacturing and mechanical journal in 
Ohio. 

4. It pays especial attention to all New Machinery as it comes out. 

5. It keeps close watch of the markets, and discusses timely topics 
of interest to the iron trade. 

6. It circulates among and is largely patronized by leading manu- 
facturers, iron and ore dealers and hardware men of Ohio, Pennsylvania, 
New York, Massachusetts, Connecticut, Indiana, Illinois, and Michigan. 

7. Its advertising rates are low, and it confidently refers to both the 
character and the permanency of its advertisements as ample evidence 
that it gives full value received. 

8. It is of especial value to all machinists, moulders, mechanics and 
iron-workers generally, giving attention to all that concerns the live, in- 
telligent artisan in the way of practical hints, special articles by work- 
ingmen, etc. 

Specimen copies sent on application. 

Weekly, $3 per annum. Monthly, $1 per annum. 
Day & Carter, Proprietors, 
147 St. Clair street, Cleveland, O. 


.. GREATEST ROCK BREAKER) _* 


ON EARTH. 
CAPACITY} * 39% 4.Munpre- 


Cuaranteed todo Double the 
Work of any other or Money Re- 
funded. 

Bes Send for Circulars. 
ALSO 
= ENGINES,BOILERS,STAMP MILLS 
AND MINING MACHINERY. 










SLA Z 





toughness and durability to iron “forgings in any posi- 
tion, or for any, service whatever. Gearing of all kinds. 
Shoes, Dies, Hammerheads, Crossheads, Rockers and 


E=_> GATES IROW w7ORKS 
Piston Heads for Locomotives, etc. 15,000 Crank Shafts 


5?. Canal-St., Chicago. 12 
\ l E E L and 10,000 Gear Wheels of this Steel now FESMAG prove 


FROM 1-4 TO 15,000 LBS. WEIGHT. TRUE 
its superiority over other Steel Castings. 
SHAFTS, CROSSHEADS & GEARING SPECIAL- 
TIES. Castings of ry 2d tans gsc Circulars and 
Price Lists free. 91 

CHESTER STEEL’ CASTINGS CO., 
Works,Chester,Pa. 407 Library St. Philadelphia 


TO PATTERN, sound and solid, superior in strength, 
John A. ‘Prindlie, § Sec. & Treas. 





W. Worswick, Pres. E. Lewis, Vice-Pres. 


WORSWICK MANUFACTURING CO, 


Corner Merwin and Center Streets, Cleveland, Ohio. 


STEAM FITTERS, MAC HINI STS AND BRASS FOUNDERS. 


Manufac turers of, and Dealers in 


Plumbers’, Cas and Steam Fitters’ Supplies. 
Sole Manufacturers of the 


WORSWICK PATENT RADIATCRS 


Lehman,Richman&Co 


IMPORTERS 
AND JOBBERS OF 


= WOOLENS 

















And Manufacturers of 


| r tt <a Men's, Youth's, Boys’ and Children’s 


| 
WP EISOBBERS o-¢ WOOLEN S i 


My) tzoseres oo8 
! see, CLOTHING! 
a « 
PErNMAN RECHDN Nace 
a Baa (or | J 86 & 88 WATER ST., CLEVELAND,O, 
| Invite the attention of close and short 
ae time buyers to the LARGEST STOCK 
a between New York and Chicago, at prices 


ROOFING 


For steep or flat roofs. Applied by ordinary | 


Barrett, Arnold & Kimball, 


| 


T.atews | 
Prepared 











Cornell’s Building) NEW YORK, 


send for illustrated Catalogue. 


workmen at one-third the cost of tin 
Circulars and samples free. 


T.NEW, 32 John St., 
. New York. 


149-148 Center street, 


Western Agents, Chicago, +7 





wT TLE- NA¥e 


E.E.Garvin & 0o.’s Improved Cutter Grinder 








- AKRON IRON Co., 


AKRON. O. 


Superior to any shafting in market for the following reasons, viz.: Ist.— 

It is perfectly straight andround. 2d.—It can be rolled accurate iy to any 
desired gauge. 8d.—It has the beautiful blue finish of Russia Sheet Iron, 

rendering it less liable to rust or tarnish than shafting of the ordin: ary 
finish. 4th. It will not snring or warp in key seating like most of the 
other manufactured shafting sold in the market, and, as a consequence, is 
admirably adapted for line and counter shafting. 5th. The surface is com- 

- posed of magnetic oxide of iron, forming,a superior journal or bearing sur- 

“face. 6th. It is made of superior stock. 





Patent 


Hot 
Polished 
Shafting. 





Sa Sizes made from % to 3}¢ inches, advancing by sixteenths. Price lists, 
with references and other information, furnished on application to 


ON IRON CO., Akron, O., Manuf’rs. 
E. P. BU JLLARD, 14 Dey-st., | wee | York, Cen’! Eastern Agt. ] 





LS ES ST SE ES SEL ET EOE 
ELECTRO-PLATING WORKS, 


Salem, Ohio. 


achine Finishing and ElectroPlating 


In Gold, Nickel and Silver. 


SEND SAMPLE FOR SPECIAL ESTIMATE. 
ALFRED F__ SMITH, Salem, O. 





oe 





“NAT Sade peitaenie 


Polishers’ and Machinists’ Supplies, Rub stones, 
E of | Wheels, Machinery, and Diamond Tools, 
Send for Circulars to 


_ WET OR DRY? 7, weer wont, Mass. 














= = : Suaranteed AS LOW as made by ANY 
ce | responsible house in ths United States. 





Black Birch Carriage, Wagon and 
‘dle ASG Nui? “Ga gieten, cbaein tes! cla « 


Sizes from 34x64 to 18x22. 
WHITNEY BROS., 
OLEAN, Cattaragus Co., N.Y. 











Cleveland Iron Ore Paint Co. 


Manufacturers of 


PURE IRON ORE PAINTS. 
Red (Rossie) and Parple. We guaran- 
tee all our Paints, and respectfully so- 
licit the patronage of consumers and 
dealers. Our Paints are used largely 
by the R. R’ds and Car Builders of our P A INT 
country. Send for price list No. 5. a 

8 


Office [54 Merwin St.. Cleveland, Ohjo. 












bs 
ie 


Stump before a blast. | Fragments after # blast 





AND ALL TOOLS FOR STUMP BLASTING, 
FOR SALE BY THE 
HERCULES POWDER COMPANY, 
184 Superior street, Cleveland, 0 
J. W- WILLARD, Manager: 


= oe Se o uo a Es, 
THE GREAT 8TUMP AND ROCK 


ANNIHILATOR, 









Electric Mi ining ‘Goods: 
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